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implementation of the Installation Restoration Program. It is
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M‘E Metcalf & Eddy, Inc.
- Engineers & Planners

50 Stanifora Street

Boston. Massachusetts 02114
TWX 710 3216365

Cable METEDD Boston

Teiex 681 7067 (METED UwW)
Telephone (6171 367 4000

February 14, 1983

LTC Philip J. McNamara

Base Civil Engineer

102 CEF Building 971

Otis Alr National Guard Base
Massachusetts 02542

Dear LTC McNamara:

We are pleased to submit this Final Report entitled
"Installation Restoration Program, Phase 1 Records Search, Otils
Alr National Guard Base, Massachusetts". This report was pre-
pared in accordance with our proposal dated December 21, 1981,
and Departments of the Army and the Air Force National Guard
Bureau Contract No. DAHA 19-82-C-~0015.

This report is divided into chapters per your suggested
report format. Included 1s introductory background information
on the Installation Restoration Program; a description of Otis
ANG Base including history and mlssion; the environmental setting;
a review and evaluation cf past site waste disposal practices; an
identification of sites where there is potential for environmental
contamination; and recommendations for Phase II, Problem Confir-
mation, of the Installatlion Restoration Program.

We apprecliate the opportunity to participate in the
Installation Restoration Program at Otis Air National Guard Base
and look forward to working with you again.

Very truly yours,
METCALF & EDDY, INC.

Richard L. Ball, Jr.
Vice President
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CHAPTER 1
INTRODUCTION

Background and Authority

Federal, state and local governments have developed strict
regulations requiring that disposers 1dentify the locations and
contents of disposal sites and take action to eliminate the
hazards ir an environrmentally responsible manner. The Department
of Defense (DOD) has issued Defense Environmental Quality Program
Policy Memorandum 81-5 which requires the identification and
evaluation of past hazardous material disposal sites on DOD
property, the control of migration of hazardous contaminants, and
the control of hazards to health or welfare that resulted from
these past operations. This program is called the Installation
Restoration Program (IRP). The IRP will be a basis for response
actions on Alr Force Installations under the provisions of the
Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) of 1980,

Purpose and Scope

The Installation Restoration Program (IRP) has been
developed as a four-phased effort. Phases II, III and IV willl be
carried out only if found necessary in the previous phase. The
phases are as follows:

Phase I - Initial Assessment/Records Search

Phase II - Problem Confirmation

Phase III - Technology Base Development

Phase IV - Operations (Control Measures)

1-1
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Figure 1-1 illustrates the decislon tree that is the basis
for analyzing sites under the Phase I program. The decision tree
shows the methodology for determining whether sltes are deleted
from or included in the Phase I analysis.

Metcalf & Eddy (M&E) was retained by Otis Air National
Guard Base to conduct a Phase I Study under Contract No.
DAHA19-82-C-0015. This report contains a surmmary and an
evaluation of the information collected for Phase I.

The goal of the first phase of the program 1s to identify
areas of potential contamination, evaluate the environmental
hazard, and assess the need for future action. The activitles
undertaken in Phase I include the following:

. Review site records.

. Interview past and present personnel familar with Base

waste disposal actlvities.

. Determine quantitles and locations of past

hazardous and other waste storage, treatment and
disposal.

. Define the environmnental setting at the Base,.

. Review past disposal practices.

. Gather pertinent information from federal, state and

local authorities.

. Identify areas of potential contamination.

. Evaluate potential for contaminant migration.

. Make recommendations for future action.

Metcalf & Eddy assembled the following team to perform the

work entailed under Phase I:

METCALF & EDDY




———

aup SN S S N B Gd R Y e e ——

DECISION TREE
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. R. L. Ball, Project Principal, MS Water Resource
Engineering, 20 years professional experience.

. W. F. Diesl, ProJect Hydrogeologist, MS Geology, 7

vears of professional experience.

. M. J. Meagher, Solid Waste Engineer, BS Civil

Engineering, 17 yvears of professional experience,

. R. G. Sherman, Geologist, BS Geology, 29 vears of

professional experience.

. E. J. Cichon, Chemist, PhD Chemistry, 6 years of

professional experience.

. A, Michelini Jr., Chemist, BS Bacteriology, 24 years of

professlional experience.

Resumes for these individuals are included in Appendix A.

Phase I work began with a search of the Otls ANG Base
records. The records consisted of maps and air photos of the Base
from various time periods; water quality data; and varilous
reports. Table 1-1 1s a 1list of all reports and records that were
reviewed.

The next step 1in the study was to determine the past
mamagement practlces regarding the use, storage, treatment, and
disposal of hazardous and other waste materlals from the various
operations on the Base. Past and present disposal sites and any
other sources of possible contamirniation were ldentified.

Information was then obtained by interviewing 28 past and
present Base employees from the various operating areas of the

Base. Those interviewed are or were associated with the Base

1-4
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TABLE 1-1. RECORDS SEARCH DATA PROVIDED BY OTIS ANGB

11.
12.
13.

17.
18.

19.

Base Map, no title, 1" = 400' (updated to 1981)
Base liap, title "Otils Alr Force Base, Jan 1973", 1" = 400"
Real Estate lap, Otls Air National Guard Base, 1651

Phase I Records Search, Annctation or. 1827
ngle

[V

Lisvirng of

Current Otis Federal Employees to be interviewed.

Listing of Former Otis Federal Employees and Position Held
to be interviewed

Base Telephone TCilrectory

Publication - "Air Installation Ccmpatible Use Zone, Otis Air
Force Base, Mass. - ALICUZ Sept 1980"

“eport - "1976 Veterans Administration National Cemetery of
Eourne, Massachusetts" (10 pages, selected data on site, btase
tistory, land use).

T

Water-~-Table Mapr of CTape Cod, Massachusetts, Cape Cod C
tc the Bass ERiver, lay 23-27, 1876

o}
18]
o

"G" Well Water Quality Data
Drawing (print) of Sanitary Landfill Site 1" = 200°'
Iinformation on Base Sanitary Landfi1ll (7 pages)

"Superfund" Site Reporting Notification of Hazardous vaste
Site", dtd 26 KMay ol.

ct
1}

o

"iotificaticn of Eeazardous Waste Activity", dtd 17 Sext

Abstract (1 page) "Dissolved Substances in Ground Water

Resulting from Infiltration of Treated Sewage," by Denis K.
LeBlanc, U.S. Geological Survey.

Aerial Photography (1 sheet) 10/22/51 DPL=-2K-80

Aerial Photography (1 sheet) Uncontrolled Mosailc, Aerial
Photography 28 May 57

Aerial Fhotography (4 Obliques) titled "551st AEW&C Wing
26 Oct 59 135 mm B000', Otis AFB".
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Aerial Photography (1 sheet) DPL-2LL-29 dtd 10-6-70
Aerial Photography (1 sheet) 23/R 6 July 80

ar - Pocasset quadrangle, 1953

P’

it

p - Focasset guzdrangle, 1967, Photorevised 1979

neap - ralmouth Quadrangle, 1972, Fhotorevised 1979
¥ap - (Quadrangle) Camp Edwards Special Map V 814S, Zdition
2 - LA, Tata 19272, 1974

zp - (guadrangle, Camp Edwarcs Special Map Series VFi1o3,
Zgdition 1 = ANE, revised in 1%4G bty protoplanimetric methoiz
rcmozerlial photography dated 1847

“ap (has 2 sides) - Photo Map, Pocasset (Camp Edwards an
Vicirnity), AMS VO1L4A, aerial photography October 1047, ar
Focasset quadrangle, compiled in 1948 from aerial photczr
Sept - Oct 1947.

Thotce Map, Pocasset, AME V 0l4A, aerial photography Oct 2347,
restricted edition.

frinv, Camp Edwards and Vicinity, dated Hay 12, 1649

-~

¢ Discharge Fermlt Application - Otis Air Natiorzal
e Wastewater Treatment Flant, Oct. 2, 1981.

G in
S

Feport - "Scils and Their Interpretations for Various Land
Uses -~ Camp Edwards", December 1980, with aserial Atlzas
Sheet No. 19 and No. 26 (by U. S. Department of Agriculiure,
Soil Conservation Service)

rinal Environmental Impact Statement, Wastewater Collection
and Treatment Facilities, Falmouth, Massachusetts, August
Gf1l; note pgs. 7-8.

o

)

Architect-ingineer's Report on Camp Edwards, June 4, 15541
22k pgs

~anagement for Site Investigations: The ?reliminar; Sic
Assessment, Part A and Part B, Commonwealth of Aassabhus
Executive Office of Environmental Affairs, Department of
Environmental qual;ty Engineering, Division of Hazardous
waste, November 1930.

Groundwater & Groundwater Law in Massachusetts, 2nd Editior,

Commonw~alth of Massachusetts, Water Resources Commiscsion,
~ivision of Water Resources, 1976.
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Cape Cod Waste Water Renovation and Retrieval System, A *
Study of Water Treatment and Conservation, Woods Hole ‘
Oceanographic Institution, Woods Hole, Mass., August 1977

(Report on a spray irrigation project at Otis Air Force

Base, conducted under a grant from the U.S. Environmental

Protection Agency).

From U.S. Geologlical Survey, Water Resources Division,
Boston, Mass.; Chemical Quality of Ground water on Cape Cod,
riassachusetts, 1979; Chemical Analysis of Groundwater,

Cape Cod, Massachusetts, 1978; Evaluation of Data
Availability and Zxamples of Modeling for Groundwater
slanagement on Cape Cod, lMass., 1975; Groundwater Maragerment -
Cape Cod, Martha's Vineyard and Nantucket, 1973; water Table
“ar c¢f Cape Cod, 1977.

Water Luality Management Plan for Cape Cod, Tralt ?Plan,
Final Plan (Volume 1 and Volume 2) 1978. (Comprehensive
plan for Water Quallty Management prepared under Section 20X
of P.L. 92-500 (The Clean Waters Act)). Cape Cod rlanning &
Economic Development Commission, Barnstable, lMassachusetts.

Sewage Plume in a Sand and Gravel Aquifer, Cape Cod,
Massachusetts, Denis R. LeBlanc, U.S. Geological Survey
Open File Report £2-274, 1G82.

Moncevicz, Donald W., 1982, 102 Fighter Interceptor Wing/
Civil Engilneering, Hazardous Waste Study and Inventory,
Otis ANG Base Internal Working Paper.

"J" Well Water Quality Data. '

Department of Environmental Quality Engineering Hazardous
Waste Regulations, Massachusetts Register, July 1, 1982.
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civil engineering functions, including electrical, mechanical,
plumbing, construction services, firefighting, fuels maintenance,
and pavement and grounds (including the 1landfill). Fuels
management, the Defense Property Disposal Office, and the Base
Public Affairs Office also supplied representatives to be
interviewed.

Representatives of applicable federal, state and local
agencies were contacted and interviewed for pertinent Base related
environmental data. The agencles contacted are listed as follows:

U.S. Geological Survey (Mr. Denis Leblanc, Hydrologist,

617-223~4521)

U.S. Environmental Protection Agency (Mr. John Hackler,

Chief, Site Response Section, Region 1, 617-223-0031)

Massachusetts Department of Environmental Quality

Engineering (Mr. Joseph Conley, Acting Chief, Water Supply
Section, Southeast Region, 617-947-1231)
Cape Cod Planning and Economic Development Commission (Mr.

Scott Horsely, Water Resources Coordinator, 617-362 :511)

A general reconnalssance of identifled sites was made by
the M&E Project Team to gather site specific information including
1} visual evlidence of any environmental stress or 2) the presence of
nearby drainage ditches or surface-water bodies, and a visual
inspection of these water drailnage paths for any obvious sipgns of

contamination or leachate migration.
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The decision tree shown in Figure 1-1 was then used
to determine which sites should be rated using the
Hazardous Assessment Rating Methodology (HAR!1) medel, which
sites should ove deleted, and which sites should be referred

to the Base environmental vrogram. Details of the

model are included in Anpendix B. The decision to rate the site -as
based on the potential for hazardous material contamination at the
site and on the potential for migration of the contamination. A
site could be deleted from consideration for rating cn either basz:s.

For those sites where a potential for contamination was
identified, a determination of the potential for migration of the
contamination was made by considering site-specific conditions.

If the potential for contaminant migration was considered
significant then the site was evaluated using the HARM.

The HARM score indicates the relative potential for
environmental hazard at each site. For those sites showing a high
potential, recommendations are made to confirm the potential
contaminant migration problem under Phase II of the Installation
Restoration Program. For those sites showing a moderate potential
for environmental hazard, a limited Phase IT program is
recommended to confirm that such a hazard does or does not exist.
For those sites showing a low potential, no follow-up Phase II

work 1s recommended.

1-9
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CHAPTER 2
INSTALLATION DESCRIPTION

Location, Size, and Boundaries

b amm—a—y

Otis Air National Guard Base is located on Cape Cod, €0
miles south of Boston (Figure 2-1). The Towns of Falmouth,
Bourne, Mashpee and Sandwich abut the Base controlled property.

The Base encompasses approximately 3,230 acres including
easements (shaded area in Figure 2-2). About 33% 1s owned by the
U.S. Air Force. The remainder is owned by the Commonwealth of
Massachusetts and leased to the U.S. Air Force. The Army National
Guard (Carmp Edwards) and the U.S. Coast Guard Air Station are
contiguous to Otis ANG Base. Present land areas adjacent to the
Base are primarily as follows:

North - Camp Edwards located in the Towns of Bourne and

Sandwich
West -~ Camp Edwards in the Town of Bourne and the Veterans
Administration National Cemetery
South - Rural areas of Falmouth and Mashpee
East -~ Rural areas of Mashpee

Base History

Information concerning the history of the Base was taken
largely from the Alr Installation Compatible Use Zone (AICUZ)
study of 1980. The history of what today is Otis Air National
Guard Base has two distinct elements, 1.e., Otis Field and Camp
Edwards. In 1935 a bill was passed by the Massachusetts

Legislature to purchase the present land area from various owners

2-1
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for establishment of a tralning site for the Massachusetts
National Guard. The greatest part of the area was owned by the
Coonamesset Ranch Co., which was reportedly the largest ranch east
of the Mississippl River and was utilized for the raising of
sheep. During the period 1935 to 1940, extensive use was nmade of
the Works ProjJect Administration, and a very serviceable camp site
was created. The original landing strip that is now part of the
multi-tenant, rwulti-purpose complex, known as Otls Fleld was
constructed during this perliod. It consisted of 2 turfed runways,
500 feet wide, one 3,630 feet long and the other 3,890 feet long.
Runway area was then approximately 79 acres. This area was used
for training of the 10lst Observation Squadron of the
Massachusetts National Guard.

In 1940, the U.S. Army leased the land which included Otis
Field from the Commonwealth and constructed Camp Edwards, a huge
troop training center. The Federal Government constructed
buildings, roads, utilities, ranges and a parade ground at a cost
of $2,778,000 ($551,602 portion State funded).

In 1941, the Federal Government added dormitories
and support facilitles to accommodate 70,000 troors and a
hospital complex with a 1722 bed capacity. At this point, ~.e
alr facility served as a sub-base for Westover Field, Mass. On 30
April 1944, the facility was turned over to the Department of the
Navy for the duration of the National Emergency.

In 1948, the U.S. Air Force obtained control of Otis Field
with the assignment of a Fighter Interceptor Mission. Approach

easements of approximately 68.5 acres were obtained for

2-4

METCALF A TOOY




privately-owned lands off the northeastern end of Runway 05/23,
which was extended from 7,000 feet to 8,000 feet.

As a means of satisfying the USAF's requirements for
houslng, storage and automotive maintenance, several buildings and
land areas located on Camp Edwards were obtalned by permit from
the Department of the Army on 15 October 1948. As additional
facilitles were needed, amendments to this permit were made.
Headquarters, First Army issued official notification that Camp
Edwards would revert to caretaker status on 2 December 1952. The
Alr Force was given the opportunity to select the facilities
required for Otis, and these were subsequently transferred from
the Department of the Army to the Department of the Air Force
under Public Law 155, 82nd Congress and Department of Defense
Directive 4165.11, dated 21 November 1953. The action also
involved the acqulsition and operation of additional facilitiles
and assumption of certain functlons, activitlies, equipment and
real estate vhich included operation of the following: water
pumping and utility distribution systems, sewage disposal system,
comrunication center (telephone exchange), supply facilities, coal
yard, structural fire protection for Otis, the hospital and
several commissarles,

The Massachusetts Air National Guard Permanent Fleld
Training Site (PF7TS), manned by 35 people, was established in
Mareh 1954, Its primary nission was to provide all necessary
material except aircraft and personal equipment for Air National
Guard units performing 15 day annual field training. Many units

came from distant parts of the country to perform thelr training

2=5
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at Otis A¥B, one of five bases In the country with a PFTS, Each
year approximately 8,000 troops were supported by the PFTS,
primarily during the months of July and August. The PFTS was
deactivated on 1 April 1973.

In 1955, the 551st Airborne Early Warning and Control Wing
was added to the defense team at Otis. The assigned EC~121 "Super
Connies" extended land based radar coverage hundreds of miles to
sea, providing protection against a surprise attack along the East
coast. The year 1955 also marked the arrival of the 60th Fighter
Interceptor Squadron.

In August 1956, the Air Force negotiated a 99 year lease
with the Commonwealth of Massachusetts for approximately 19,700
acres, including Otis Field and Camp Edwards. Subsequently, the
crosswind runway 14/32 was extended from 7,000 feet to 9,500 feet,
and both runways were considered primary. A new control tower,
fire station, hangars, nose docks, and an 1193 unit family housing
area were constructed. The Alr Force gave the U.S. Army a permit
to utilize approximately 14,000 acres east and northeast of
Connery Avenue,

In November 1962, when the 26th Air Defense Missile
Squadron was activated, Otls became one of the few Alr Defense
Cormand Bases to have both a flghter squadron and BOMARC missile
activities. The BOMARC activity was terminated on 30 April 1972.

Since 1968, Otis AFB has acted as host to a number of
additional units. The 102nd Tactical Fighter Wing, Massachusetts
Air National Guard arrived at Otis in August 1968 when its

facilities at Logan International Airport were vacated. The
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4713th Defense Systems Evaluation Squadron was added in 1970 after
the 551st Alrborne Early Warning and Control Wing was deactivated

due to a planned phase out of certain units of the Aerospace
Defense Command. Deactivation of the 60th FIS was completed on 30
May 1971. With the deactivation of the 551st AEW&C Wing, the
4784tnh Air Base Group assumed the role of host unit on 1 January
1970. In August 1970 the Coast Guard moved from Salem to Otis and
commisslioned the CG Air Station, Cape Cod. In December 1973 the
4784th Air Base Group was deactivated and the 4789th Air Base
Group (OLAC) was formed to act as a caretaker for the Air Force
and to operate the base utility systems. Also at the time, the
102nd Fighter Interceptor Wing, Massachusetts Air National Guard,
became the alrfield manager.

For all practical purposes, Otis Alr Force Base ceased to
exist 1In late 1973 when the Alr Force ended nearly all activity at
the Base. A process was initiated to license the Massachusetts
Air National Guard (MAANG) to operate and manage about 3230 acres
of what previously had been Otis AFB, thereby creating Otis Air
National Guard Base. Under requirements discussed elsewhere
in this report, (MAANG) 1s now responsible for inventorying
and evaluating environmental hazards associated uith past
hazardous waste disposal activities on its base. Otis ANG
Base, the area investigated in thils work, 1s represented
by the shaded area iIn Figure 1 and elsewhere throughout
the text. The balance of the 19,000-plus acres of the

Otis/Edwards military reservation 1s licensed pre-

p— e

dominantly to the Army and Coast Guard.
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Organizatlion and Mission

The existing mission at Otis ANG Base is the Massachusetts
Air National Guard (102 Fighter Interceptor Wing). It provides
the Commander in Chief of the North American Air Defense Command
(NORAD) with the required number of aircraft and alrcrews on a 24
hour day, 365 days per year basis to maintain the alr sovereignty
of the Unlted States in 1ts assigned sector.

The ANG is also responsible as the airfield manager for
operation and maintenance of the airfield. They equip,
administer, train and furnish personnel in order to operate and
maintain the installation facilities as required. They provide
administrative and logistical support to units or agencles as

specified in applicable support agreements.

2-8
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CHAPTER 3
ENVIRONMENTAL SETTING

The migration of contaminants from a hazardous waste site
is controlled largely by environmental facters including climate,
geology, soils, hydrology, and topography. Data concerning the
environmental setting at Otis Alr National Guard Base are
avallable from reports and maps produced by public agencies.
Climate

Climatological data, which were provided by the 102nd
Fighter Interceptor Wing Weather Office, are shown in Table 3-1.
Precipitation 1s distributed falrly uniformly throughout the year
with an annual average of 47.8 inches for the indicated period of
record. The temperature varied from =10 deg F to 99 deg F during
the period of record, with an annual average of about 49 deg F.

Geology and Topography

Geological data for the Otls ANG Base area are available
from reports and maps published by the U.S. Geclogical Survey.
Most of the Base 1s located on a broad outwash plain that was
deposited during the retreat of the Pleistocene ice sheets from
the area about 14,000 years ago (Figure 3-1). The outwash plain
slopes gently to the south toward Nantucket Sound. The elevation
of the outwash plain on the Base typically varies from 140 to 100
feet above mean sea level (msl), although lower elevations occur
in swales and in closed depresslions called kettle holes.

The westernmost portion of the Base along Connery Avenue is
located in an area of humnocky terrain which represents the south-
westerly extension of the Sandwich recessional moraline, sometimes
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called the Buzzards Bay moralne. This deposlt was also formed
during the retreat of the Pleistocene ice sheets from the area and
typically ranges in elevation from 100 to 250 feet above msl 1n
the vicinity of the Base property.

The unconsolidated glacial deposits are underlain by
erystalline bedrock at an elevation of approximately 150 feet
below msl.

Hydrology

The unconsolidated glaclal deposits on Cape Cod constitute
an aquifer which 1is a primary source of water supply. The aquifer
has been designated a "sole source"” by the U.,S. EPA, Groundwater
in the aquifer in the vicinity of Otis ANG Base occurs under
water-table conditions. Figure 3-2 1s a regional water-table map
of western Cape Cod, whlle Figure 3-3 shows the general water-table
configuration beneath the Base. The groundwater flow direction is
perpendicular to the contour lines in a downgradient direction.

Data concerning the aquifer materials are available from a
study by the U.S. Geological Survey entitled, "Sewage Plume in a
Sand and Gravel Aquifer, Cape Cod, Massachusetts.”" Vells drilled
as part of that study in the vicinity of the Base sanitary
wastewater treatment plant revealed that the upper aquifer
materlals and the overlying unsaturated zone consist of
well-sorted, brown, medlum to very coarse sand with some gravel.
These materials occur from the surface to an elevation of about
100 feet below msl. They are underlain by about 50 feet of fine
to very fine sand and silt, which 1is in turn underlain by

crystalline bedr»sck.
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The primary sources of groundwater recharge to that part of
the aquifer underlying the Base are precipitation and inflow from
adjacent parts of the aguifer. The recharge to the aquifer in the
western part of Cape Cod 1s estimated by the U.S.G.S. (see Reference
39) to be 21 inches per year, slightly less than half of the annual
precipitation. Almost all of the remaining precipitation is re-
turned to the atmosphere by evaporation and transniration bv vege-
tation. Minor surface runoff to ponds or derressions occurs

under certain conditions

Most cf the groundwater flow beneath and in the vicinity of
the Base occurs 1n the upper coarse materials of the aquifer. The
horizontal hydraulic conductivity of these materials is estimated
by the U.S.G.S. to be 200~300 feet per day, and the average
groundwater flow veloclty 1is estimated to be about one to two feet
per day. The horizontal hydraulic conductivity is high due to the
coarse textures and the orlginal horizontal deposition by glacial
streams. The vertlical hydraulic conductivity is most likely lower
than the horizontal, but 1t 1s probably also relatively high due
to the coarse textures of the materilals.

Soils

The U.S. Department of Agriculture, Soil Conservation
Service prepared a soll map of the Base area in 1980. Most of the
Base 1s underlain by solls of the Carver, Agawam, and Enfileld
serles, These soils typlcally develop on glacial outwash plain
deposits and are characterized by coarse textures and moderate to
rapid permeabilities,

Surface Water and Dralnage

No streams exist on Otlis ANG Base. The subsurface

materials are permeable and continuous, and dralnage from the site
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under natural conditions 1s through the groundwater system to
nearby streams or the ocean. The 1introduction of buildings and
paved surfaces to the environment prevents infiltratiocn of precipi-
tatlon and concentrates the resulting surface runoff into a storm
drain system.

The storm drains 1n the housing area in the western part of
the Base consist of numerous small systems which terminate 1in
ponds and depressions. The storm drains beneath the runways and
flight 1line in the eastern part of the base consist of larger
systems that discharge to three copen drainage channels that direct
the runoff off the Base. The two drainage channels that recelve
runoff from the most active flight line areas are equipped with
oll/water separators, located at or near the Base boundary. One
of the drainage channels continues 3,600 feet beyond its
separator, where it terminates in Johns Pond (off-Base). Johns
Pond 1s drained by the Childs River and the Quashnet River. The
other dralnage channel continues 2,200 feet beyond its separator
to Ashumet Pond (off-Base), which has no outlet, The general
pattern of drainage on the Base 1s shown in Figure 3-4,

Wat-r Supply

Prior to 1940 a well field consisting of numerous shallow,
small-diarmeter wells was used to supply water for the Natlonal
Guard installation at Camp Edwards. The expanslion of the Base 1n
1940 included a groundwater exploration program to locate
additional water supplles. Twelve pairs of small diameter test

wells were drilled in depresslons or swales at scattered locations
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on the Base. Uniforn sands wlth effective grain sizes of 0.2 to
0.32 mm were reportedly encountered in all the wells.

Four gravel-packed wells were constructed as a result of
the exploration program and were designhated by the letters GW-B,
GW-E, GW-G, GW-J. The wells were all constructed with 24-inch
dlameter casing and 40 to 45 feet of 24-inch diameter shutter well

screen. Table 3-2 shows data regarding the well elevations and

depths.
TABLE 3-2. ELEVATION AND DEPTH
DATA - ORIGINAL BASE SUPPLY WELLS
Pump Station Bottom of Depth of Static water
floor elev. well elev. well level elev.
Well (ft above msl) (ft below msl) (ft) (ft above msl)
B 61.5 -22.0 83.5 59
E 69.0 -16.0 85.0 64
G 61.5 -26.0 87.5 54
J 70.0 -16.0 86 64

The locations of GW-B, GW-G and GW-J are shown in Figure
3-2. GW-E was located in the same depression as GW-J. It 1is not
shown 1in Figure 3-2 because 1t has been abandoned. Sometime after
1940, well GW-A was constructed adjacent to GW-B. No records were
found regarding the constructlion details of well GW-A. It has
also been abandoned. Well GW-B 1is used only to irrigate the Coast
Guard golf course. Data regarding the water quality in supply

wells GW-G and GW-J are 1lncluded in Appendlx C.
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CHAPTER 4
FINDINGS

Hazardous materials have been introduced to the environment
through typical past base actlivitlies and through the disposal of
wastes generated by those activities.

Past Activity Review

Bagse actlivities that resulted in the generation and
disposal of hazardous and non-hazardous waste, or in the
unintentional release of hazardous materials, were identified by
reviewing files and records, interviewlng current and former
employees, and conducting slte inspections. Figure U4-1 shows the
sites that were considered during this study.

Hazardous wastes are defined for the purposes of this
report as those wastes identified in 310 CMR 30.000 (Code of
Massachusetts Regulations), effective July 1, 1982, Hazardous
Waste Regulations, promulgated by the Commissioner of the
Department of Environmental Quality Engineering. The regula-
tions provide the followlng general statutory definition of
hazardous waste:

A hazardous waste is a waste, or combinatlion of wastes,

which because of 1its quantity, concentration, or physical

chemical or infectious characteristics may cause, or

significantly contribute to, an increase in mortality
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or an increase in serious 1rreversible, or incapacitating

reversible, illness, or pose a substantial present or

potential hazard to human health, safety, or welfare, or to
the environment, when improperly stored, treated,
transported, or disposed of, or otherwlise managed.

More specifically, the regulations identify characteristics
of hazardous waste and the tests to determine then; specific types
and sources of hazardous and acutely hazardous wastes; and
specific wastes which are listed as hazardous or acutely
hazardous. One significant difference between the Massachusetts
regulations and the U.S. EPA regulations 1s that waste olls are
listed as hazardous waste in the Massachusetts regulations. The
Base activities that have accounted for most of the handling of
hazardous materials are:

1. Aircraft Maintenance and Operations and Base Civil

Engineering Functions

2. FPirefighting Training

3. Fuels Management

4, Other activities

Data regarding activities were obtained largely from
interviews, since written records are limited. Shop files, which
are maintained by the 102nd USAF Clinic in Building 169, were
examined but did not contaln data relevant to past disposal
practices,

Aircraft Maintenance and Operations and Base Civil

Engineering Functions. The activities and shops associated with

aircraft maintenance and operations and civil engineering

4-3
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functions include battery shops, non-destructive testing labs,
an alrcraft washrack, fuel testling labs, motor pools, clectrical
shops, paint shops, pavement (roads) and grounds, the sanitary
wastewater treatment plant, and the landfill.

Most of these shops or facllities have been located at
different sites on the Base during different time periods. The
flight line facilities were moved during the early 1970's from the
west side of Runway 05/23 to the east side, an area that was
previocusly occupied by the active Alr Force. Information obtained
during the interviews Indicates that hazardous wastes that were
generated by the shops were elther disposed of in the 1andfill,
used for firefighting training exercises, or removed by
service contracts with Base civil engineering or the Defense
Property Disposal Office (DPDO). Small quantities of hazardous
wastes may have been disposed of 1n dralns leading to storm drains
or sanltary sewers. In the case of the non-destructive testing
lab in the old flight line area west of runway 05/23, liquid
wastes were disposed of In an on-site disposal system which is
discussed 1in greater detail in the description of past on-site
dlsposal practices.

Firefightling Training. Fireflghting training activities

have been conducted primarily at two locations on the Base
according to information collected durlng the interviews, From
about 1958 to the present, firefighting training has been
conducted at the site shown in Figure U4-2. Currently jet fuel
(JP~4) 1s used for training, and a concrete pad 1s being

constructed to prevent infiltration of the fuel and firefighting
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chemicals, Firefighter tralning is conducted quarterly. 1In
recent years, approximately 7,000 to 10,000 gallons of jet fuel
have been allocated annually. Eight days of training per quarter
are typical, with either about 50 or 300 gallons of fuel used

for each burn. Base firefighting personnel estimate that 70
percent of the fuel is consumed in the fires.

The current firefighting training area was unlined in the
past. Fires were created by burning primarily fuel or waste oil,
although waste materlals from drums were also used, Hundreds of
drums were reportedly disposed at the site, including two drums of
transformer oll and unknown quantities of solvents, paint thinner,
and hydraulic fluid. After the materlals had been ignited and
extinguished with water and/or foam, the residual mixture would
evaporate or infiltrate the permeable sand and gravel soil in the
area. Monthly firefighting training was required for Base firemen
until the 1970's, when the frequency was reduced first to
quarterly and then to semi-annually. Additionally, tralning
exercises were conducted for off-Base firemen during the summer
months.

A shallow well was installed several hundred feet down-
gradient of the current firefighting training area to supply water
for a field laboratory for personnel of Woods Hole Oceanographic
Institute during the 1974-1978 spray irrigation study. The well
was never used since 1t reportedly ylelded water with a hydro-
carbon odor. Water quallty data from the well are not available,

Water quality data are available from wells located about

1,500 to 10,000 feet downgradient from the site. The wells were

h-6
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analyzed for volatile organlic chemicals by the Commonwealth of
Massachusetts, and the results are shown in Appendix D. The wells
contain chemicals that are listed hazardous wastes, although the
concentrations are lower than the U.S. EPA exlsting and proposed
Suggested No Adverse Response Levels (SNARLS). The current fire-
fighting training area 1s a possible source of these chemicals,
althouith other sources may exist south of the Base., A detailed
study would have to be conducted before the source or sources of
the organics could be determined.

A different flreflghting tralning area was used prior to
the development of the current site. The former site is shown in
Figure 4-1, The firefighting training exercises at this site were
also conducted primarily with waste o0lils and contaminated fuels.
Lesser amounts of various flammable wastes in drums were
reportedly burned at thls site. The site was rated using the HARM
system. Although the exact period of use for the site is not
known, it probably included six to elght years. Moderate to large
quantities of flammable materials would have been burned at the
site during that time span.

A third flrefighting training site was identified during
one interview. The site was used for a brief period of time after
the former site was abandoned but before the current site was
developed. Its location near the fly ash disposal area led to its
infrequent use and qulck abandonment, since the smoke interfered
with flight operations. The site was thus not rated.

Fuels Management. Fuels management has changed dramat-

1cally as different military organizations have occupied the Base,

4-7
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During the Army period (1940-1952), the central quadrangle was
ringed by motorpools which had underground fuel tanks for mogas
storage and distributlion. Most of these tan:is were abandoned in
place before 1968 and are reportedly empty.
During the iir Force period (1952-1974), several develop-
ments occurred regarding fuels management. An "aaqua farm" fuel
storage system, refzired to os fornmer underground fuel storage
in Figure U4-1, was installed in “he old flight line area west of .
Runway 05/23. The system was operated by using water to displace
the fuel and pump it from the underground tanks. The underground
aqua farm fuel storage system was later replaced by above-ground
storage tanks at the luocction shown in Figure 4-1.
Fuel was delivered to these above-ground tanks through a
pipeline that originated at a pump station near the rail spur at
the southern edge of the Base (Figure 4-1). Large quantities of
fuel were moved through this pump station during the summers of |
the most active Air Force years (1959-1961), and large quantities )
of fuel were reportedly spilled in the rail beds. Each time one
of the large diameter hoses used to carry fuel from the tank cars
was dlsconnected, several gallons of fuel were spilled from the
hose. About 15-20 tank cars of fuel per day were unloaded during
the period of peak usage. The ground was reportedly saturated
with fuel at times. As much as 10,000 gallons of avgas and JP-4
may have been spllled &t thils site during its period of use
(1959-1965). The fuel would have either evaporated or seeped into

the groundwater system.
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No large single fuel spills at 0tis wcre recalled by the
people interviewed. One person who was interviewed mentioned
spills of unknown volume in the vicinity of the above-ground stor-
age tanks, but these events were not recalled by others. Small
quantities of JP-U4 are wasted to the ground or to dry wells at the
main POL storage area. The fuel/water discharge results from sump-
draining the above-ground tanks and from pump house floor drains.
These sites, which are located at or near the above-ground fuel
storage facilities shown on Figure 4-1, were not rated with the
HARM system since the quantity of waste is less than one gallon per
month. A program has been initiated to stop these discharges.

Sludges that were removed from the avgas, JP-4, and mogas
storage tank bottoms were disposed of in the landfill. The sludges
were typlcally "weathered" prior to the landfilling, which means
that they were spread on the ground for a period of time to allow
the volatile sludge components to evaporate.

Other Activities. Herbicides and pesticides were used in

limited quantities. Waste from pesticlide operations was report-
edly delivered to the salvage yard for sale or disposed of at the
landfill. Herbicide wastes reportedly went to the landfill. Small
quantities of herbicide residual may have entered the environment

at the former Pavement and Grounds clean-up/storage area, but the
amounts would not have been signiflcantly different from the amounts
applied during normal herblcide applications in designated areas.

Paving operations are conducted by Pavement and Grounds

personnel. The truck bteds and tools were washed with three to

four gallons of dlesel fuel to clean them at the end of each paving

day, of which there are typically 20 per year. When Pavements and
4-9

MEYCALF A EDDY




4 oty 3 oiiray

Grounds was located behind Bldg. 971, the cleaning was done in the
storage area shown in Figure U4~1., The cleaning 1s now done in a
bunker located near the current location of Pavement and Grounds
(Bldg, 124). Both sites were inspected. Neither site was rated,
based on observations at the current site that the amount of

fuel penetrating the soil 1s negligible.

A fuel dump valve testing site was used during the period
when C-121 (Constellations) aircraft were based at Otis (Figure
4-1). The site consisted of a paved ailrcraft parking area
surrounded on three sides by an embankment of existing sandy and
gravelly soils. The Constellations were towed to the site and
backed into the revetment. Si1x manually-operated fuel dumping
valves were then opened for testing. An estimated 100 to 500
gallons of avgas were dumped during each alrcraft test, and tests
were conducted 2-3 times per week during the late 1960's and early
1970's. The firefighting crew that witnessed the testing would
wash the avgas into the solls around the pavement, so that fuel
vapors would not be present when the towing vehlcle returned to
remove the ailrcraft. As the alrcraft aged and the required
frequency of testing lncreased, a system was developed in which
plugs were used to limit the quantity of fuel dumped. Also,
barrels were used to catch the fuel. Nonetheless, up to 50,000
gallons of avgas could have been dumped in & five-year period,
although this is Just an estimate. The dumped fuel would elther
have entered the permeable solls directly or evaporated.

Description of Past On-Site Disposal Practices

The designated on-site facllities that have been involved

in the dilsposal of hazardous and non-hazardous waste are the:

4-10

METCALF & FDODY

A




——

1. Base landfill.

2. Sanitary wastewater treatment plant.

3. Storm sewer system,

4, Fly ash disposal area.

5. Non-destructive testing lab (on-site disposal system).

Base Landfill., The Base landfill area includes about 100

acres and has been used for waste disposal since about 1940
(Figure 4-3). The ANG assumed responsibility for operation of the
landfill on October 1, 1980 and placed restrictions on the types
of wastes that could be accepted. Prior to that date, all types
of waste were dumped. The landfill had unrestricted access for
many years, and materials were often dumped when no one repre-
senting the Base was present. Access is now limited. A guard is
located at the access road (off Herbert Rd.) to inspect all

loads who 1s Instructed to reject known or suspected hazardous
waste.

Waste naterials reportedly dumped into the landfill during
its 40+ years of operation include general refuse, fuel tank
sludges, herbicides, solvents, transformer oil, fire extinguisher
fluids, blank small arms ammunition, paints, batteriles, DDT
powder, and hospital materials. This information was obtained
during interviews, since no written records exist. Approximately
60 to 70 acres of the site have been filled with wastes to varying
depths. The present operation consists of a series of trenches in
which refuse 1s dumped and then covered daily with excavated

material. The trenches are about 30 feet deep, 50 feet wilde, and
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500 feet long. Past landfilling methods were presumably similar.
An inspection of the site revealed that the older landfill areas
were covered with on-site sand and gravel. Vegetation 1s growing
on much of the older area, although barren sections do exist that
are reportedly the result of the dumpling of aviation gas.

Surface elevations at the landfill are about 140 feet above
msl. The water-table 1s at a depth of 80~85 feet below the
surface. No monitoring wells have been constructed in the
vicinity of the landfill. Therefore, neither geologic nor water
quality data are avallable for a site-specific analysis of the
potential for contaminant migration. However, geoclogic data from
the drilling of the Base supply wells (about one mile from the
landfill) and from the USGS monitoring well drilling at the
sanitary wastewater treatment plant (about 2 rniiles from the
landf111l) indicate that impermeable scll materials probably do not
occur between the base of the landflll (elevation 110 feet above
msl) and the water table (elevation 60 feet above msl).

The nearest well downgradient of the landfill is Well GW-G,
which is about 6,000 feet away. Water quality data for Well
GW-G are included in Appendix E. The well was first tested for
the presence of volatile organic chemicals in June, 1979, at which
time trichlorocethylene and tetrachloroethylene were detected.
Numerous analyses have been conducted during the past three years.
The latest analyses indlcate that volatile organic chemicals are
still present in the well discharge. The levels have never

exceeded the SNARLS, however, and have generally exhibited a
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decreasing trend. The landfill 1s a possible source for the
volatile organic chemicals in Well GW-G, although conclusive

evidence 1s not avallable.

Sanitary Wastewater Treatment Plant. The sanitary waste-

wvater treatment plant has provided secondary treatment for Base
sewage since 1936 (Figure U4-2). The effluent is discharged to
sand beds, where it infiltrates the ground and moves downward to
the water table. Data regarding the movement of effluent in the
groundwater system have been gathered and published by the U.S.
Geological Survey (LeBlanc, 1982). Their study indicates that the
years of disposal have caused a plume in the groundwater system
that is 2,500 to 3,500 feet wide and extends at least 11,000 feet
off-Base 1n a southerly direction. ©No evidence was gathered
during the records search or Interviews indicating that hazardous
wastes were diszposed of through the treatment pnlant. Therefore,
it was not rated with the HARM system.

Storm Sewer System. Oil/water separators were installed in

1969 in two of the drainage swales that receive runoff from the
flight line areas. The separators were constructed to prevent the
off-Base movement of contaminants to a cranberry bog located
adjacent to Ashumet Pond. They were cleaned out annually until
1982, when the practice was discontinued because consistently
negligible volumes of oily waste accumulated in the separators in
recent years.

Flvy Ash Disposal Area. Otis ANG Base operations include a

coal-fired heating plant. The fly ash from the plant emission

control system is dumped jJust south of the plant, at the location
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shown in Pigure 4-1. Fly ash is not subject to hazardous waste
regulations,

Non-Destructive Testing Lab. The former non-destructive

testing lab in Building 3146 had an on-site disposal system which
consisted of a leaching plt. Trichlorcethylene and other
halogenated solvents were reportedly disposed of in unknown but
substantial quantities through this system. Penetrants,
emulsifiers, and developers were also probably disposed of in the
same fashion.

Evaluation of Facllities and Disposal Practices.

The review of past operation and maintenance functlons and
waste disposal practices at Otis has resulted in the
identificatlion of six sites which were associated with hazardous
materials and have the potential for migraticn of contaminants
(Figure 4-4). Data concerning the sites are summarized in Table
4-1., The six sites were assessed using the Hazardous Assessment
Rating Methodology (HARM) developed for the Installation
Restoration Program. The HARM includes factors concerning
potential receptors of contamination, waste characteristics,
pathways for migration, and waste management practices. The
details of the HARM are shown 1in Appendix B, and the results of
the assessments are shown in Table 4-2. The actual rating forms
for the six sites are shown in Appendix E, while Appendix F

contalns photographs of two of the sites.
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CHAPTER 5
CONCLUSIONS

The purpose of the IRP Phase I study 1s to identify sites
where the potential exists for environmental contamination
resulting from past waste management practices and to assess the
probability of contaminant migration from these sites. Our
conclusions are based on the assessment of the Information
collected from field inspection, review of records and flles,
review of the environmental setting, and interviews with Base
personnel, past employees and state and local government
employees. Table 5-1 shows a list of the six sites at Otis ANG
Base that were rated using the HARM model. These sltes were
chosen from the numerous sites shown in Figure 4-1 because they
contain or contained hazardous wastes or materials and exhibit
potential for migration of those wacstes or materials.

1. The current fireflighting training area has a high
potential for migration of contaminants. Waste oils,
fuels, and waste solvents and other possible hazardous
wastes were burned at this area from 1958 to the
present. The area was unlined until recently, and the
permeable solls were not pre-saturated with water to
1imit Infiltration of the flammable materials., The
water table 1s about 50 feet below the site, and no

impermeable materials probably occur between the surface
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and the groundwater system. A shallow well that was
drilled several hundred feet downgradient of the area
reportedly produced water with a hydrocarbon odor.
Water quality data from the well are not avallable.

The area 1is about 1,200 feet from the Base boundary.

It 1s about 9,000 feet from the nearest large capacity
water supply well (Base Well GW-G) and 9,500 feet from
the nearest downgradient supply well (Ashumet
Well-Falmouth). The current firefighting training area
received a HARM score of 82.

The former firefighting training area also has a high
potential for contaminant migration. Waste olls
(largely heavy engine oils from the Constellations),
fuels, and waste solvents and other possibly hazardous
wastes were burned at the site from 1950(?) to 1958.
The area was unlined and was located in a drainage
channel. The water table 1s about 40 feet deep at the
site. The area 1s about 2,000 feet from the Base
boundary, and one mile from Base supply Well GW-J. The
HARM score for this site 1s 76.

The Base landfill has a high potential for migration of
contamination. It was used from about 1940 to the pre-
sent and contains a variety of hazardous wastecs. The
landfill 1s covered with permeable materials that allow
infiltration of precipitation which may contribute to

the generation of leachate. No impermeable layers

METCALF & FOOY




are known to occur between the base of the landfill at
elevation 110 feet above msl and the water table at
elevation 60 feet above msl. The landfill is a
possible source of the volatile organic chemicals in
well GW-G, which is downgradlient from the eastern edge
of the landfill at a distance of 6,000 feet. The
landfill is within the recharge area of well GW-G., It
1s adjacent to the Otis ANG Base boundary with Camp
Edwards and 1s about 3,000 feet from the nearest
privately-owned property. The HARM score for the
landfill 1is T74.

The avgas fuel test dumping site was used from 1955 to
1970 and had a high potentlal for contaminant migra-
tion during that period. Most 1if not all of the fuel
has probably moved through the unsaturated zone and
migrated downgradient in the groundwater system. The
fuel would remain on top of the groundwater. Small
concentrations of some fuel components would dissolve
in the underlying groundwater and move in that system.
According to the exlsting water table map, the fuel
would move south toward the Quashnet River. The area
beneath which the plume would move 1s & sparsely
populated portion of Mashpee. Mashpee has no municipal
water system. The site is about 1,000 feet from the
Base boundary and slightly more than one mile from Base
supply Well GW-J. The HARM score for the dumping site
is 71.

54
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The rail yard fuel pumping station had a high potential
for migration of contamination while it was in use.
Since it has not been used for a number of years, most
if not all of the fuel has probably moved through the
unsaturated zone and migrated downgradient in the
groundwater system. The fuel from the pumping station
would probably move south then east toward Buzzards
Bay, according to the existing water table map. The
station is 500 feet from the Base boundary and slightly
more than one mile from Base supply Well GW=G. The
HARM score for the pumping station is 70.

The former non-destructive testing lab in Bldg. 3146
had an on-site disposal system that received small
quantities of hazardous waste during 1lts periocd of
operation., The site has been abandoned for
approximately 10 to 12 years, but probably had a high
potential for contaminant migration during the period
of use. Small quantities of waste would have been
associated with this site, and it has a HARM score of
62.
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CHAPTER 6
RECOMMENDATIONS

The sites that were rated at Otls ANG Base 1include three
categories of activities. The first category, disposal sites
which are believed to have received hazardous wastes, includes the
Base landfill and the former non-destructive test lab. The second
category, training or testing sites where hazardous materials were
released to the environment, includes the current and former fire-
fighting training areas and the avgas fuel test dumping site. The
third category, sites associated with the storage and transpor-
tation of hazardous materials at which spills occurred, includes
the rail yvard fuel pumping station.

Disposal Sites

1. The Base landfill has a high potential for migration of
contamination. An investigation should be conducted to
deternine 1f leachate from the landfill is
contaminating the downgradient groundwater. Eight
multilevel wells should be installed initially. One
well should be upgradient, and four wells should be
downgradient and close to the edge of the site, such as
along Perklins Road. The other three wells should be
further downgradlient, with the locations dependent on
water quality and water level data from the first five
wells. Table 6-1 shows the recommended analytical

parameters for the landfill investigation,
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It is recommended that one of the downgradient multi-
level wells be placed close enough to Well GW-G to
determine if landfill leachate (if any) is entering the
well. The landfill is at the edge of the recharge area
of Well GW-G, as it is delineated by the Cape Cod
Planning and Economic Development Commission., Well
recharge areas are difficult to delineate accurately
without good water-level data, and the plume (if any)

may or may not flow to the well. The former hospital
area 2,000 feet north of the Well GW-G is a possible site
for the multilevel well, but the final location should be
selected after the early field data are avallable. The
organic chemicals in Well GV-G may or may not originate in
the landfill; the water quality data from the well,
compiled ir. Appendix C, do not show evidence of significant
leachate contamination.

The former non-destructive test lab on-site disposal
system has & high potential for contaminant migration.
The site is close to the former firefighting training
area and the monitoring program for the two sites

should be combined. First, the sites should be
accurately located in the field. Exploration with a
backhoe should be conducted to verify the site

locations and to examine the upper solils. 1If
contamination is detected, either from odor or

by visual examination, then extractions should be

tested to determine the constituents. One upgradlent
6-3

METCALF & FODY

—_—



. et

————g ——— —

and three downgradient multilevel wells should be
installed and tested for the parameters shown 1in Table

6—1 °

Trainlng or Testing Sites

1‘

The current and former firefighting training areas have
a high potentilal for contaminant migration. The former
firefighting training area has been combined with the
non-destructive test lab site because they are
adjacent. The current firefighting tralining site
should be investigated in a similar fashlon. Test pits
should first be dug to assess upper soill contamination.
Multilevel monitoring wells should be installed, one
upgradient and three downgradient from the site. The
recommended analytical program 1s shown in Table 6-1.
The avgas fuel test dumping training area has been
inactive for many years, but had a high potential for
contaminant migration during its perlod of use, Test
pits should be dug at the site. A visual iInspectilon
should reveal 1f any residuals are in the soil., Water
extractions from the soil samples should be tested if
residual contamination 1s apparent. Wells in the
proJected plume path should be sampled. The Quashnet
River, which is the nearest downgradient candidate
groundwater dlscharge point, 1s about 10,000 feet from
the site. Dissolved non-reactive constituents would
move that distance in about 14 to 28 years, assuming a

groundwater flow veloclty of one to two feet per day.
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The movement of fuels on top of the water table is more
difficult to predict., For this reason, 1t is
recommended that existing wells in the projected plume
path be tested for the parameters shown in Table 6-1.
Only a few wells are located bectween the site and the
Quashnet River,

Hazardous Materials Storage and Transportation Sites

The rail yard fuel pumping station had a high potential for
contaminant migration during its period of use. Most of
the fuel that was spilled has probably migrated away,
creating a situation similar to the avgas fuel test dumping
area. A progran like that recommended for the avgas fuel
test dumping site should be conducted [cr this site also.

Respectfully submitted,

METCALF & EDDY, INC.

Wadoaot 7% M7

Richard L. Ball, Jr.
Vice President
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RICHARD L. BALL, JR.

BS, Physics, Loyola College, 1958

BES, Civil Engineering, Johns Hopkins University, 1962

MSE, Water Resources Englneering, Johns Hopkins University,
1962

Member:
American Planning Assoclation
American Institute of Certifled Planners
Natlonal Recreation and Parks Association
Urban Land Institute

Assoclated with Metcalf & Eddy since 1963, Mr., Ball is
Vice President and Director of the firm's Environmental Planning
Division. 1In this position he holds overall responsibility for
the firm's professional services in municipal and community plan-~
ning, regional planning, environmental impact analyses, conserva-
tion and recreation plarning and facility design, transportation
engineering, community development, and land/site planning.

Mr., Ball's technical background is in comprehensive planning;
soclo=-economic and fiscal studles; areawlide water, sewer, wastewater
and solid waste system planning; and water resources planning.

He had prime responsibillity for the preparation of comprehenisve
plans in 30 municipalities in Connectilcut, Massachusetts, New
Jersey and New Hampshire.

Major reglional studies he recently directed include the Edwards
Aquifer Protection Plan in San Antonio, Texas. The study involved
projection of growth policles, determination of water quality,
fiscal and institutlonal impacts, and the development of legal
controls to protect this sole source of water supply. For the
Associlation of Central Oklahoma Governments, Mr. Ball directed the
environmental assessment phase of the 208 Areawide Waste Treatment
Management Plan, which examined regional land use and involved
ferecasting future population and employment growth and patterns,

Mr. Ball 1s the author of a paper entitled "Land Use Planning
as a Tool for Controlling Water Demands in a Distribution System"
presented at a conference of the American Water Works Association and
published in Water and Sewerage Magazine. 1In addition, he recently
partlcipated in a symposium sponsored by the City of Austin, Texas
Departmert of Environmental Resource Management at which he spoke c¢n
the possible regulatory and policy schemes for controlling develop-
ment and protecting the contributing and recharge zones of the
Edwards Aquifer.

Mr. Ball also directs the U.S. Environmental Protection Agency,
Region I mission contract. The comprehensive program 1s assessing
the impacts of disinfection on cold water fisheries, developing a
data management and quality evaluation procedure for PCB's in the
Acushnet River Estuary, and 1s completing a use attainability analysis
of the Pawtuxet River, Rhode Island watershed.
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WARREN F. DIESL

BS, Geology, St. Lawrence University, 1972
MS, Geology, University of Rhode Island, 1976

Certified Professional Geologist
Member:

National Water Well Association

Mr. Diesl 1s a hydrogeologist assigned to Metcalf & Eddy's
Geotechnical Department. His dutles include groundwater
exploration, groundwater contamination studies, and aquifer
analysis.

Mr. Dlesl conducted a hydrogeologic investigation for a
leachate control study for the town of Danvers, Massachusetts,
sanitary landfill. The study involved a determination of the
primary cause of leachate production and reccmmendation of a
means of leachate control. Mr. Diesl’'s responsibilities included
water budget analysis, observation well installation, determina-
tion of groundwater flow patterns, and fleld water quality
analyses.

He also conducted a hydrogeologic investigation for an
effluent plume study for the Town of Chatham, Massachusetts
water pollution control plant. Mr. Diesl's responsibilities
included water budzet analysis, observation well installation,
determination of groundwater flow patterns, and field water
quality analyses.

Mr. Diesl has conducted several investigations for land
application projects. At Darlington, South Carolina, he planned
and conducted a hydrogeolegic/soils investigation for the design
of a 1-6 mgd rapld infiltration system. The study included
borings, infiltration testing, well installation, mounding
analysis, and underdrain spacing calculations. In Maryland,

Mr. Dlesl conducted a hydrogeological/solls study for a smaller
rapid infillitration system that included soll mapplng, borings,
well installation, mounding and underdrain analyses, and ground-
water flow determination.

Mr., Diesl performed an analysis of groundwater conditions
relating to the advisabillity of rehabilitating or replacing
an old tubular wellfield in the town of Burlington, Massachusetts.
The hydrogeologlc aspects of the study included formulation of
a groundwater and surface water sampling program, analysis of
water quality data showing contamination by organic and inorganic
constituents, and analysls of aquifer yleld.
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MICHAEL J. MEAGHER

BS, Civil Engineering, Norwich University, 1965

Member:
American Soclety of Civil Englneers
Amerclan Society of Mechanical Engineers,
Solid Waste Processing Division

Mr. Meagher is a Project Manager in the Solid Waste Division.
He joined the firm in 1974 with seven years of prior experience in
sollid waste management. Hils background includes designs and
studlies on resource recovery facilitles, Following are examples
¢f his projects:

. Feasibility study, RFP preparation, evaluation and nego-
tiations for the 240~tpd refuse-to-steam plant in Pitts=~
field, Massachusetts.

. Regional Springfield, Massachusetts Monsanto feasibility
study, a 760~tpd refuse-to-steam facility which will supply
steam to Monsanto Company.

. Project Manager for a report and design of a landfill
for Amherst, Massachusetts. The project involved site
identification, obtaining approvals, design of a lirer
and leachate disposal system and development of an
operating plan.

. Project Manager for a report to recommend methods to correct
leachate problems at a landfill site for Danvers, Massa-
chusetts. Also included was development of capital and
annual cperating cost estimates

. Project Manager for a solid waste management plan for
Hudson, ilew Hampshire.

. Project Manager for 600-tpd solld waste disposal alternative
study and feasibility study for refuse-to-energy plant
outside the city of Worcester.

. Charlottsville, Virginia feasibility study for a 250 to
450-tpd refuse-to-steam plant which examined energy
recovery systems.
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DR. EDWARD J. CICHON

BS, Chemistry, Tufts University, 1976
PhD, Chemistry, Brown University, 1980

Member:
American Water Works Assoclation
American Chemical Soclety

Dr. Cichon serves as a Technical Specialist 1in the areas of
Chemilcal Process, Hazardous Waste and Chemistry, incorporating his
extensive experience in analytical, organic and inorganic
chemlistry. 1In addition, he is responsible for the coordination,
supervision and data evaluation of pilot plant and bench-scale
studies. He has worked with state-of-the-art analytical
techniques for both process control and evaluation.

Dr. Cichon has been and 1s presently engaged in projects
involving water, wastewater, and hazardous waste treatment.
These projects include state-of-the-art pilot studies for removing
volatile organics from drinking water by the use of alr-stripping
and actlvated carbon. In the area of wastewater he has been
involved with projects that have focused on such issues as the
removal of heavy metals from iron and steel mill wastes, and the
chemistry of various inorganic and organic pollutants in industrial
wastewaters.

Recent pllot plant experience includes:

Connecticut Water Company. Water Treatment for Potable Use -
Responsible for the development, operation and data Interpretation
of an ozone - P.E. pllot flltration plant. Of major concern was
the reduction 1In the trihalomethane formatlion potential by ozone.
Over 100 THMFP tests were conducted over a 6-week perlod to assess
the reduction of this parameter through the treatment train.

Suffolk County Water Authority. Water Treatment for Potable
Use - Responsible for developing and implementing a three-stage
field pilot program to develop design criteria for the removal
of organic chemicals from well water by packed tower aeration.
Beslides being responsible for pilot plant design and data
evaluation, Dr. Cichon provided seminars to the Water Authority
personnel for the purpose of explalning the theory and operation
of thls treatment technology.

Metropolitan District Commission, Boston. Water Treatment
for Potable Use - Responsible for the operation of a 250 gpm pilot
plant for evaluating the effectliveness of pulsator clarification,
plate settling, and direct filtration to treat water from the
Sudbury reservoir. Included 1n the testing program was an
evaluation of the unit process to reduce the trihalomethane
formation potential (THMFP) in the raw water. THMIP tests were
designed to simulate the complex downstream chlorination practices
and reservolr detention periods.

- o -
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ARTHUR MICHELINI, JR.

BS, Bacteriology, Ohlo State University, 1958

Mr. Michelini is in direct charge of the analytical and
research work performed by Metcaif & Eddy's water and wastes
laboratories. He supervises the laboratory technicians and is
responsible for implementation of analytical studies. With the
firm since 1967, Mr. Michelini has nearly 20 years of laboratory
experience.

Under Mr. Michelini's direction, the Metcalf & Eddy labora-
tory performs a full range of chemical, physical and biological
water quality analyses. Laboratory equipment includes an atomic
absorption spectrophotometer, an organic carbon analyzer, pH
instruments, a turbidimeter, a conductivity meter, and a comple-
ment of field sampling and analysis equipment.

Mr. Michelini directed preliminary studies for a confiden-
tial investigation of the performance of five different granular
activated carbons. He conducted the isotherms and held cverall
responsibility for the field pilot studiles.

Mr. Michelini is experienced in the techniques and programs
involved in water quality analyses. He has directed numerous
studies in thils area, including analyses of the Town of Plymouth,
Massachusetts' surface water bodiles. 1In addition, he is partici-
pating in a continuous program of ground and surface wate» evalu-~
ation for Chatham, Massachusetts,




RICHARD G. SHERMAN

Universitv of Colorado, BS, Geology, 1953 f

Member:
Boston Society of Civil Engineers
Association of Englneering Geologists
Society of American Military Engineers
American Institute of Professional Geologists

Registered Geologist, California, Idaho and Delaware
Certifled Geologist, Maine

Mr. Sherman is Chief, Geotechnical Department with responsibility
for adminlstrative and technical supervision covering disciplines of
soil and materials engineering, hydrogeology, geology, and ocean-
ography.

He has been responsible for interpreting subsurface data for

engineering application and design recommendations on bridges, dams, ,
tunnels and building foundations; terrain analyses for selection of oo
water intake, sewer outfall, water and sewage treatment plant sites; '
and terrain studies for site feasibility of military and industrial ‘
facllities. His assignments have included projects in Arctic North C
America, Contilinental United States, South and Central America, Europe
and the Caribbean.

Mr. Sherman's project experience includes: design, pile leoad f
tests and construction of new dock for Port of Seward Alaska damnaged ’
i 1284 earthquake; repair of foundations at Whittiler, Alaska; Port :
Anchorage, Alaska dock facilities and Government dock; and design
review of temporary tanker off loading dock at Anchorage. More re-
cently he has been involved in design and construction services in \
connection with foundations for the New England Aquarium, Boston
and a town dock in Manchester, Massachusetts. Previous assignments ;
include the feasibility study of filling Bird Island Flats for Mass-
port, deslgn and construction of the concrete apron for Eastern ,
Airlines and facilities at TWA, all at Logan Airport in Boston.

He prepared geologic and foundation studies of Deer Island
drumlin, Nut Island and various other sites around Boston Harbor.
The work required feasibility studies for cross-harbor pipelines
and tunnels. He has worked on over 29 shorefront projects and over
60 highway projects, including back-slope dranage, underdrainacge
and cut-slope stabilization.
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APPENDIX B
SITE RATING METHODOLOGY

FOR
PHASE I INSTALLATION RESTORATION PROGRAM

Background
The Department of Defense (DOD) has established a comprehen-

sive program to identify, evaluate, and control problems

associated with the past disposal practices at DOD facilities.

One of the actions required under this program is to:
"develop and maintain a priority listing of contaminated
installations and facilities ror remedial action based on
potential hazard to public health, welfare, and environ-
mental impacts." (Reference: Defense Environmental Quality
Program Policy Memorandum (DEQPPM) 81-5,11 December 1981).
The site rating methodology for Phase I of the Installation

Restoration Program (IRP) was Jointly developed by CH2M/Hill and

Engineering - Sclence based on experience in performing Record

Searches at several Air Force Installations. The basis for the

rating system is a document developed by JRB Associates, Inc. for
the EPA Hazardous Waste Enforcement office. The JRB system was
modifled to accurately address specific Air Force installation
conditions and to provide meaningful comparison of landfills and
contaminated areas other than landfills.

After use of this first model for a period of time at

several Air Force installations, certain inadequacies became

MEYCALF & FODDY
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apparent. In January 1982 USAF representatives,
Engineering-Science, and CH2M/H1ll developed a new site rating
model to present a better picture of the hazards posed by sites at
Alr Force Installations. The new rating model described in this
presentation i1s referred to as the Hazardous Assessment Rating
Methodology (Table 1).
Purpose

The purpose of the site rating model is to provide a
relative ranking of sites of suspected contamination from
hazardous substances. This model will assist the Air National
Guard Bureau in setting priorities for follow-on site
investigations and confirmation work under Phase II of the IRP,

This rating system 1ls used only after it has been
determined that (1) potential for contamination exists (hazardous
wastes present in sufficient quantity), and (2) potential for
migration exists. A site can be deleted from consideration for
rating on either basis. Filgure 1-1 shows the decision tree that is
used to determine whether or not to rate a site with the HARM
system,

Description of Model

This site rating model uses a scorling system to rank sites
for priority attention. However, in developing this model, the
deslgners incorporated some speclal features to meet specific DOD
program needs.

The model uses data readily obtained during the Record
Search portion (Phase I) of the IRP. Scoring Judgments and

METCALF A FDOY
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computations are readily made. In assessing the hazards at a
given site, the model develops a score based on the most likely
routes of contamination and the worst hazards at the site. Sites
are given low scores only 1f there are clearly no hazards at the
site.

As with the previous model, this model considers four
aspects of the hazard posed by a specific site: the possible
receptors of the contamination, the waste and its characteristics,
potential pathways for waste contaminant migration, and any
efforts to contain the contaminants. Each of these categories
contains a number of rating factors that are used in the overall
hazard rating.

The receptors category rating is calculated by scoring each
factor, multiplyire by a factor weighting constant and adding the
welghed scores to obtain a total category score.

The waste characteristics category 1is scored in three
steps. First, a point rating 1s assigned based on an assessment
of the waste quantity and the hazard (worst case) associated with
the site. The level of confidence in the information is also
factored into the assessment. Next, the score 1s multiplied by a
waste persistence factor, which acts to reduce the score 1if the
waste 1s not very persistent. Finally, the score 1s further
modified by the physical state of the waste. Liquld wastes
receive the maximum score, while scores for sludges and solids are
reduced.

The pathways category rating is based on evidence of con-

taminant migration or an evaluation of the highest potential

MEYCALF & FOOY
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(worst case) for contaminant migration along one of three
pathways. If evidence of contaminant migration exists, the
category 1s given a subscore of 80 to 100 points. For indirect
evidence, 80 points are assigned, and for direct evidence 100
points are assigned. If no evidence is found, the highest
score among three possible routes 1s used. These routes are
surface water migration, flooding, and ground-water migration.
Evaluation of each route lnvclves factors assocliated with the
particular migration route. The three pathways are evaluated and
the hlghest score among all four of the potential scores 1s used.
The scores for each of the three categories are then added
together and averaged to a maximum possible score of 100, Then
the waste management practice category is scored. Sites at which
there 1s no containment are not reduced in score, Scores for
sites with limited containment can be reduced by 5 percent. If a
site 1s contained and well managed, its score can be reduced by 90
percent. The final site score 1s calculated by applying the waste
management practices category factor to the sum of the scores for

the other three categories.

METCALF B E00Y
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TABLE 1

HAZARDOUS ASSESSMENT RATING METHODOLOGY GUIDELINES

1. RECEPTORS CATEGORY
Rating Scale Levels
Rating Pactocs ] [] 2 3 multiplier
A. Population within 1,000 ] 1-25 2¢ - 100 Greater than 100 4
feet (inciudes on-base
tacilities)
8. Distance to neacest Greater than ) miles 1 to 3 wiles 3,001 feet to | mile @ to 3,000 feet 10
water well
C. Land Use/3oning (within Completely remote Mgricultural Cosmercisl or Reslidential 3
1 mile radiue) {zoning not spplicable) industrisl
D. Distance to installation Greater than 2 miles 1 to 2 miles 1,001 feet to | mlle O to 1,000 feet [

boundacy

Criticel environments
(within V) mile radlus)

Water quatlity/use
designation of nearest
surface water body

Ground-Watecr use of
uppermost aguifer

ropulation secved by
surlace water supplies
within ) miles down-
strean of site

Population served by
squifer suppties within
3 mites of aite

Mot a8 critical
environment

Meicultural or
fndustrial uee,

ot used, other
sources readily
available.

Natural areas

Necrestion, propa-
qgation and manage-
ment of tish snd
wildiife,

Commercial, {n-
dustclal, or
freigation, very
limited other
water sources.

1 - 50

1-5

Pristine natural
aress; minor wet-
lands; preserved
ageas; presence ol
economically impor-~
tant natursl ce-
sources susceptible
to contasination.

shellfish propega-
tion and harvesting.

beinking water,
wunicipsl water

availasble.
st - 1,000
51 - 1,000

Major heblitat of an en- 10
dengered or threatened
species) presence of
recharge area; sajor
wetlands.

Potable water supplies [

Orinking water, no muni- 9
clpal vater availasble;
commercial, induatrial,
or lgrigation, no other
water source avaiisble.

Geeater than 1,000 [

Greater than V1, 000 (]




TABLE 1 (Continued)

HAZARDOUS ASSESSMENT RATING METHODOLOGY GUIDELINES {Cont'd)

11. WASTR CHARACTERISTICS

A-1  Masardous Naste Quantity
6 = Small quantity (<5 tons or 20 drums of 1lquid)
N = Noderate quantity (S to 20 toms or 21 to @3 drums of liquid)
L = Large quantity (>28 tons or 85 drume of liqulid)

A-2 Contldence Lavel of Intormation

€ = Contltmed contid level (mini criteris below) 8 = Buspected confidence level
© Varbal reports fram interviewer (st least 2) or written © Mo verbal reports or conflicting verbsl
information Lrom the records. sepocts and mo weitton imforsation from
the recocds.
© Enowledge of types and quantitiea of westes genersted © logic based on 8 knowledye Of the types and
by shops and other aress on base. quantities of h do ten ¢ ted at the
base, and & history of past weste dispossl
© Baned on the above, a determination of the types and proactices indicate that these vestes were
quantities of waste dlsposed of at the site. dlsposed of st a site.

A~) Razard Rating

: Rating Scale Levels
sasard Category [] [l

2 3

Toulcity Sax's Lavel 0 Sax’s Level 1§ Sax's Level 2 Sax‘s Level 3

ignitabiliry Plash point Plash point st 140°F Plash point at 88°F Plash point less tham
greatac than to 200°F to te0°y | M 4
200°F

nadicectivity At or below 1 to ) times back- 3 to S times hack- Over 3 times beck-

- backgtound ground levels ground levels qround levels
. levels

Use the highest individusl cating bssed on toxicity, ignitability and radicactivity and determine the hasard iating.

Hazawd Rating folints
nigh M) 3
Mediun (M) 2
Low (L) )

re
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TABLE 1 (Continued)

HAZARDOUS ASSESSMENT RATING METHODOLOGY GUIDELINES (Cor;t'd)

11.  WASTE CHARACTERISTICS (Contlnued)

Naste Characteristics Matrix

roint Bazardous Waste Confldence Level Hazard
Rating guantity ot _information tating
100 L c | ] Wotes:
Por a site with more than one hazardous weste, the
] L [ [} waste quantities may be added using the tollowing rules:
L} [ " Contidence level
© Confirmed confidence levels (C) can be added
70 L 8 [] © Suspected confidence levels (5) can be added
o Confirmed confidence levels cannot be added with
L4 8 c [] suspected confidence levele
] Cc " ¥aste Mazard Rating
© Wastes with the same hatard rating can be added
S0 L [ ] © Wastes with different hagard ratings cam only be added
L c L in a downgrade mode, ¢.9., NN ¢ SCH = LON if the
" 8 " total quentity fis grester tham 26 tons.
8 [ " Exsaple: Several wastes may be present at & site, esch
having an MCN designation (60 pointe). By edding the
«© 8 [ [] guantities of each waste, the designation mey change to
n [ ] ] LM (00 points). 1In this cese, the correct point rating
" c L for the waste is 00.
L 8 13
30 [) [J L
n s L
a8 8 “
20 8 8 [

B. Persistence Multiplier for Polint Rating

Multiply Point Rating

Persistence Cclteria Zrom Part A by the Following
Metale, polycyclic crmpounds, 1.0
and halogenated hydrocarbons
Subst ituted and other ting 0.9
compounds
ftralight chaln hydrocarbons 0.0
gasily blodegradable cimpound 0.4

C. Physical State multipller

Mmiitiply Point Total feom

Physical State Pacts A and 8 by the Pollowing
Liquid 1.0
Sludge 9.75
solld 0.50
—r

[} ]
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TABLE 1 (Continued)

HAZARDOUS ASSESSMENT RATING METHODOLOGY GUIDELINES (Cont'‘'d)

111. PATIMAYS CATEGORY

A. Bvidence of Contamination

Direct evidence ia cbtained from laboratocy analyses of hazardous contaminants present above natural background levels
in surfece water, ground wveler, or aic. Bvidence should confita that the source of contasination is the site being
evaluated.

Indigect evidence might be from visual obsecvation (l.e., leachate), vegetation stress, sludge depowits, presence of
taste and odors in drinking water, or reported discharges that cannot be directly confirsed as resulting from the site,
but the site Is greatly suspected of being a source of contasination.

B-1 POTENTIAL FOR SURFPACK WATER CONTAMINATION

Rating Scale Levels
]

Reting Factor [] 2 3 Multipliec
Distance to nearest surface Geeater than | mile 2,001 feet to | 300 feet to 2,000 & to 500 feet [}
water {(includes dralnage slle (113
ditches and stocrm sewers)
Net precipitation Lass than -10 in. -10 to ¢+ S in, 45 to ¢20 in. Greatas tham +29 in. 6
Suctace eramion None Slight Nodesate Sevete [ ]
Sucface permeability os tgziﬂ clay !;‘ to 3!‘ clay g'! to sgtl clay tug‘t then 368 clay [
(>10 ° aa/mec) {10 " to 10 " cw/sec) (10  to 10  m/sec) KV  om/sec)
Raintall intensity besed <1.0 inch 1.0-2.0 inches 2.1-3.0 inches >3.8 inches ]
on 1 yeat 2¢-hc cainfall .
8-2 POTENTIAL PUR PLOODING
rloodplain Buyond 100-year In 25-year flood- In 18-year flood- Floods anmually ]
floodplain plain plaia
B-3 FOTENTIAL FOR GROUND-WATER CONTAMINATION
Depth to ground water Greates than 500 ft 50 to 500 feet 1) to 50 feet @ to 18 feet ]
Met peecipitation Less than ~10 in, -10 to ¢S in. *3 to ¢20 In. Qrester tham 428 in. ¢ .
Soil pecrmeablliny Guaggr than 508 clay g‘l to Sg‘ clay !’l to l!‘ clay o0 u—’!'“ clay ]
>10 ~ om/s«c) (10" to 10~ ca/sec) (10 ° to 10  aw/sgc) 10 ° ca/eec)
Subsuc face flows Bottum ot site great- Bottom of site Bottam of site Bottom of eite lo- ]
cr than 5 feet above occasionally feequently sub- cated below mean
high ground-water level sutmerged nerged ground-water level
Direct access to geound No evidence of risk Low srisk Modecate cisk Nigh sisk s
water {thiouyh feults,
fractures, faulty well
casings, subsidence fissures,
alc.)
I
i
- —— ~
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TABLE {1 (Continued)

HAZARDOUS ASSESSMENT RATING METHODOLOGY GUIDELINES (Cont'd)

WASTE MANAGEMENT PMACTICES CATEGORY
This categoty adjusta the totsl risk as determined from the receptors, pathways, and waste charscteristics categories for
waste managenent practices and engineering controls designed to reduce this risk. The totel cisk is deternined by firat
averaging the receptors, pathways, and waste characteristics subscores.
WASTE MANAGENENT PRACTICES FACTOR

The following multipliers are then applied to the total cisk polnts (fcom A):

Waste Management Practice Multiplier
No containmsent 1.0

Limited containment
Pully contsined and la
full compliance 0.0

Guidelines for fully contained:

Landtille: Sur face Ispoundements:

o Clay cap or other impermeable cover o Liners in good comdition

0 Leachate collection system o Sound dikes and adequate freeboard
o Liners in good condltion © AMequate sonitoring wells

o Adequate monitoring wells

Spills: Pire Proection Training Acreas

o Quick spiil ciesnup action taken @ Concrats surface smd berms

o Contaminated soll removed o Oil/water separator for pretrestment of rumoff

o Soil and/or water samplep conficrm o Bffluent from oll/watecr separator to treatment
total cleanup of the spill plant

General Mote: 1If data are not avallable or known to be complete the factor ratings under items I-A throwgh I, II1-8-1 or

111-B-3, then leave blank for calculation of factor score and maximum possible score.

L,
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WATER QUALITY DATA - WELL G 5/48 - 11/60

Sample Date 548 6/51, 3/53 9/53 3/54 _ 5159 4796 11756 8/59 11760

Laboratory® 3 3 3 3 3 3 3 3 3 3

PHYSICAL EXAMINATION

Color, PCU 2 1 0 4 2

aeer ron 3 7 3 7 3
Sedimant, ml

Solids, Residue at 180 deg C, dis., mg/l 39 42 75 52 39 60 48 44 5T
Sclids, sum of, dis., mg/l 39 &2 75 52 39 60 48 4y 57
Specific Conductance umhos/cm. 59 57 138 73 57 86 73 79 76 88
Temp., deg. C 9.4 10.0 13.3 10.5 10.0 ’.9 12.2 15.5 12.2

Turbidity, NTU
METAL ANALYSIS

Arsenic as As, mg/l
Barium as Ba, mg/1
Cadmium as C4, =g/l
Calcium as Ca, mg/l
Calcium, dis., as Ca, mg/} 1.9 2.2 6.3 4.1 2.5 3.1 .k 4.4 3.2 4.2
Chromium as Cr, mg/l
gopper a; Cu, 75/1
ron as Fe, mg/l 0.31 -1 . .04 . . . - . .
Lead as Po. me/l 3 0.2 0.06 0.0 0.10 0.07 0.29 0.02 0.09
::gnenlu- l; Mg, lG/; n
gnesium, dis., as Mg, mg 1. . . . . . . . . .
Manganese as Mn, mg/l ! 1.2 35 3-3 10 18 o?-)g 2-3 o?og o?zg
Mercury as Hg, mg/l
Potassium as K, mg/l
Potassium, dis., as K, mg/1
Selenium as Se, mg/l
Silver as Ag, mg/l
Sodium as Na, mg/l
Sodium, dis., as Na, mg/1

IRORGANIC ANALYSIS

Alkalinity, Total, as CaC03, mg/l
Bicarbonates as HCO3, mg/1

Boron as B, mg/l

Carbonates as C03, mg/1

Carbon Dioxide as C02, mg/1
Chloride as C1, mg/1

Chloride, dis., as Cl, mg/1
Pluoride as P, mg/1

Pluoride, dis., as P, mg/1
Hardness, Total, as CaC03, mg/l
Hardness, Non-carbonate, as CaC03, mg/l

8 19
10 23

22 1% 16 10 10
27 18 19 12 12

-
O om

0 0
13 5.8
20 8.7
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Y. Mass. DEGE
2. Brooks AFB
3. Uses
4. Unknown




WATER QUALITY DATA - WELL G 5/88 ~ 11/60

Sample Date

5/48

6/51

3/53

KT 3754 5/55 4756 11/56

8/59

11/60

Laboratory

Nitrogen, Ammonia, as N, mg/l
Nitrogen, Ammonia, dis., as N, mg/l
Nitrogen, Ammon. + Org., as N, mg/1
Nitrogen, Nitrate, as N, mg/1
Nitrogen, Nitrate, dis , as N, mg/l
Nitrogen, Nitrite, as N, mg/l
Nitrogen, Nitrite, dis., as N, mg/l
Nitrogen, Organic, dis., as N, mg/l
Oxygen, dissolved, mg/l

pH units

Phosphate, Ortho, dis., as P, mg/l
Phosphate, Total, dis., as P, mg/l
Silica, as 5102, mg/l

Silica, as Si02, dia., mg/l

Sulfate as S04, mg/l

Sulfate, dis., as SO&, mg/l
Surfactants, (MBAS), mg/l

ORGANIC ANALYSIS

Methylene Chloride, ug/l
1,1-dichloroethylene, ug/l
1,1-dichloroethane, ug/l
1,2-trans-dichloroethylene, ug/l
Chlorofrom, ug/l
1,2-dichloroethane, ug/1
1,1,1-trichloroethane, ug/l
Carbon tetrachloride, ug/l
Dichlorobromomethane, ug/l
Trichloroethylene, ug’/l
Dibromochloromethane, ug/l
Bromoform, ug/l
Tetrachloroethylene, ug/l
1,2-dichloroethylene, ug/l
1,1,2,2-tetrachloreothylene, ug/l
Toluene, ug/l

Phenol, ug/l

Total Trihalomethanes, ug/l
Pesticides, ug/}
Herbicides, ug/1

011, mg/1

BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P ci/1
Gross Beta Count. P ci/1
MISC. ANALYSIS

Sodium Adsorption Ratio

0.07

6.6

9.9
4.4

3

0.16

3

9.4
6.6

3 3 3 3 3

.14 0.14 0.45 0.02 0.59

11 41 11 10 10
6.2 8.6 5.6 5.8 6.0

3

.02

8.0
L

0.52

6.8

10
15




WATER QUALITY DATA - WELL G 10/61 -~ 10/71
Sampie Date - 1o/l 6/25/62__ 2/1h/03 16h 2/16/66  Y/10/06 10/6u LIBIG] 11769 10/26/71
Laboratory? 3 1 1 3 4 4 3 4 3 8
PHYSICAL EXAMINATION
Color, PCU 3 10 5 1 5 7 2 0 [3 5
Odor, TON 0 0 0 0 0 0
Sediment, ml [ [ 0 1] 0 o
Solids, Residue st 180 deg C, dis., mg/l 59 61 60 49
Solids, sum of, dis., mg/l 56 59 59 52
Specific Conductance umhos/cm. 95 9l 90 80
Temp., deg. C 12.2 10.2 10.0 i1.0
Turbidity, NTU 0 0 0 0 0 0

METAL ANALYSIS

Arsenic as As, mg/l

Barium as Ba, mg/l

Cadmium as Cd, mg/l

Calcium as Ca, mg/l

Calcium, dis,, as Ca, mg/l k.4 4.8 h.} 4.0

Chromium as Cr, mg/l

Copper a8 Cu, mg/l

Iron as Fe, mg/l 0.11 0.08 d.05 a.11 0.07 0.15 0.07 0.01 0.01 0.05
Lead as Pb, mg/l

Magnesium as Mg, mg/l
Magnesium, dis., as Mg, mg/1
Manganese as Mn, mg

Mercury as Hg, mg/l
Potassium as X, mg/1
Potassium, dis., as K, mg/1 0.6

Selenjum as Se, mg/l

Silver as Ag, ag/}

Sodium as Na, mg/) 13
Sodium, dis., as Na, mg/l 6.8

2.0 2.5 1.9
0.06 6.10 0.10 0.04 0.08 0.0 0.04 0.01 0.00

"
[~X-.%

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO3, mg/} 10 7 7 10 L] 10 10 9 10 23
Bicarbonates as HCO3, mg/l 12 12 12 12
Boron as B, mg/l
Carbonates as C03, mg/1 0 0 0 0
Carbon Dioxide as C02, mg/l 15 19 9.6
Chloride as C1, mg/} 9.4 11 10 10 3.0 1
Chloride, dis., as Cl, mg/l 8.3 9.1 9.8 1n
Pluoride as F, mg/l .0 0.1 0.1 0.1
Fluoride, dis., as P, mg/}
Hardness, Total, as Cac03, mg/l 22 20 24 20 32 28 20 23 18 28
Hardness, Non-carbonate, as CaC03, mg/1 12 16 10 8
¥ Wass. DEQE
P Brooks AF[
3. uUsGs

4, VUnknown




WATER QUALITY DATA - WELL G

10/61 -~ 10/71

Sample Date

10/61

6/25/62 2/14/63 1/64

2/16/65

1/12/66 12/66 5/8/61

11/6y9

_10/26/7)

Laboratory

Nitrogen, Ammonia, as N, mg/l
Nitrogen, Ammonia, dis., as N, mg/1
Nitrogen, Ammon. ¢ Org., as N, mg/l
Nitrogen, Nitrate, as N, mg/l
Nitrogen, Nitrate, dis., as N, mg/l
Nitrogen, Nitrite, as N, mg/l

0.47

1 1 3 4

0.30 0.30 c.56 1.8

.00 -00

4 3 4

0.5 0.18 0.6

0.000

0.000

0.001

Nitrogen,

Nitrite, dis., as N, mg/l

Nitrogen, Organic, dis., as N, mg/l
Oxygen, dissolved, mg/1

pH units

Phosphate,
Phosphate,
Silica, as
Silica, as
Sulfate as

Ortho, dis., as P, mg/l
Total, dis., as P, mg/l
8102, =mg/1

S102, dis., mg/l

S04, mg/l

Sulfate, dis., as S04, mg/1

10
15

5.9 5.9 6.1 5.9

10
15

10
16

Surfactants, (MBAS), mg/l
ORGANIC ANALYSIS

Methylene Chloride, ug/l
1,1-dichloroethylene, ug/l
1,1-dichloroethane, ug/l
1,%-trans-dichloroethylene, ug/l
Chloroform, ug/l
1,2-6ichloroethane, ug/l
1,1,1-trichloroethane, ug/l
Carbon tetrachloride, ug/l
DPichlorobromomethane, ug/l
Trichloroethylene, ug/l
Dibromochloromethane, ug/l
Bromoform, ug/l
Tetrachloroethylene, ug/l
1,2-dichloroethylene, ug/l
1,1,2,2-tetrachloroethylene, ug/l
Toluene, ug/l

Phenol, ug/l

Total Trihalomethanes, ug/l
Pesticides, ug/l
Herbicides, ug/l

011, mg/1

BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P ci/1
Gross Beta Count. P ci/1
MISC. ANALYSIS

Sodium Adscorption Ratio

0.66

10
8.6

]

0.5
0.000

6.6
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WATER QUALITY DATA - WELL G 12/71 -

1/79

Sample Date

Laboratory®

PHYSICAL EXAMINATION

Color, PCU
Odor, TON
Sediment, ml

Solids, Residue at 180 deg C, dis., mg/l

Solids, sum of, dis., mg/l
Specific Conductance umhos/cm.
Temp., deg. C

Turbidity, NTU

METAL ANALYSIS

Arsenic as As, mg/l

Barium as Ba, mg/]

Cadmium as Cd, mg/1
Calcium as Ca, wg/l
Calcium, dis., as Ca, mg/l
Chromium as Cr, mg/l

Copper as Cu, mg/l

Iron as Pe, =g/l

Lead as Pb, wmg/1

Magnesium as Mg, mg/l
Magnesium, dis., as Mg, mg/l
Manganese as Mn, mg/}
Mercury as Hg, mg/l
Potassium as K, mg/1
Potassium, dis., as K, mg/l
Selenium as Se, mg/l

Silver as Ag, mg/l

Sodium as Na, mg/l

Sodium, dis., as Na, mg/l

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO03, mg/l
Bicarbonates as HCO3, mg/l

foron as B, mg/l

Carbonates as C03, mg/1

Carbon Dioxide as C02, mg/l
Chloride as Cl, mg/}

Chloride, dis., as C), mg/l
Pluoride as F, mg/1l

Pluoride, dis., as F, mg/1
Hardness, Total, as CaC03, mg/l
Hardness, Non-carbonate, as CaC03, mg/l

3 b

Qowm

6
8h

-3
O=3 i N

11.

0.02 0.03

2.9
0.03 0.01

0.9

10 18

10

24 17

Y

=X -1

74

3.6

0.02
0.0%

2.0
0.00

0.8

11

17

4

Qoo

88

10

15

10

18

y

oo

120

6.3

0.02
0.20

4.5

1.2

15

35

4

onNo

128

0.00
0.03

2.6
0.00
1.0

20

27

14

3

66
10.0

17
21

11
0.2

21

4

© N

135

0.00
0.03

2.0

1.2

35

48

10

T R/ M2BYTYB412/T5 A2/ Ta 3/2T6 o W/ Te BS0/T63/20/ 18 XL20/79

]

we

4.4

0.03
0.03

3.1
0.00
1.0

30

57

18

24

1

0.0005
0.000
0.000

0.00

0.00

0.0001

0.000
0.00

0.6

¥1." Wass. DEQE
2. Brooks AFB
3. usGs
8. Unknown
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WATER QUALITY DATA - WELL ¢

12/71 - 1/79

Sample Date

12/71

4/2/74

1/28/75

5/12/75  12/1/15  3/2/16 4/76

8/30/76 3/20/7 1/21/79

Laboratory

Nitrogen, Ammonia, as N, mg/l
Nitrogen, Ammonia, dis., as N, mg/l

3

Nitrogen, Ammon. + Org., as N, mg/l1, dis.

Nitrogen, Nitrate, as N, mg/l
Nitrogen, Nitrate, dis., as N, mg/l
Nitrogen, Nitrite, as N, mg/l
Nitrogen, Nitrite, dts., as N, mg/l
Nitrogen, Organic, dis., as N, mg/l
Oxygen, dissolved, mg/l

pH units

Phosphate, Ortho, dis., as P, mg/l
Phosphate, Total, dis., as P, mg/l
Silica, as 5102, mg/l

S1lica, as 5102, dis,, mg/l

Sulfate as S04, mg/l

Sulfate, dis., as S04, mg/l
Surfactants, (MBAS), mg/l

ORGANIC ANALYSIS

Methylene Chloride, ug/l
1,1-dichloroethylene, ug/l
1,1-dichloroethane, ug/l
1,2-trans-dichloroethylene, ug/l
Chlorofrom, ug/l
1,2-dichloroethane, ug/1l
1,1,1-trichloroethane, ug/l
Carbon tetrachloride, ug/l
Dichlorobromomethane, ug/l
Trichloroethylene, ug/l
Dibromochloromethane, ug/1l
Bromoform, ug/l
Tetrachloroethylene, ug/l
1,2-dichloroethylene, ug/l
1,1,2,2-tetrachloroethylene, ug/l
Toluene, ug/1l

Phenol, ug/i

Total Trihalomethanes, ug/l
Pesticides, ug/l
Hervicldes, ug/l

011, mg/l

BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P ci/l
Gross Beta Count. P ci/1
M1SC. ANALYSIS

Sodium Adsorption Ratio

0.41

11
16

y
0.00

0.5
0.000

12

y
0.01

0.3
0.000

4 4 4 3

0.00 0.00
0.020
0.23
0.4 5.9 1.8

0.000

0.43

0.010

0.21

10.2

€.5 6.1 6.9 5.5
0.14

0.260

11
12

4 L] 1
0.00

1.0 3.0 0.5

0.000 0.000

13 ©o12
13 0

——




WATER QUALITY DATA - WELL G 6/79 - 5/81

Sample Date

6/29/19

1£2/19

1/11/79

9726779

1/16/80

1/17/80

6/10/80 5/29/81

5/11/81

Laboratory®

PHYSICAL EXAMINATION

Color, PCU

odor, TON

Sediment, ml

Solids, Residue at 180 deg C, dis., mg/l
Solids, sum of, dis., mg/l

Specific Conductance umhos/cm.

Temp., deg. C

Turbidity, NTU

METAL ANALYSIS

Arsenic as As, mg/l

Barium as Ba, mg/l

Cadmium as Cd, mg/1l

Calcium as Ca, mg/l
Calcium, dis., as Ca, mg/l
Chromium as Cr, mg/l

Copper as Cu, mg/l

Iron as Pe, mg/1

Lead as Pb, mg/l

Magnesium as Mg, mg/l
Magnesium, dis., as Mg, mg/1l
Manganese as Mn, mg/l
Mercury as Hg, mg/l
Potassium as K, mg/l
Potassium, dis., as X, mg/l
Selenium as Se, mg/l

Silver as Ag, mg/1

Sodium as Na, mg/l

Sodium, dis., as Na, mg/l

INORGANIC ANALYSIS

Alkalinity, Total, as CaC03, mg/l
Bicarbonates as HCO3, mg/l

Boron as B, mg/1

Carbonates as €03, mg/l

Carbon Dioxide as COZ, mg/l
Chloride as C1, mg/l

Chloride, dis., as Cl, mg/l
Fluoride as F, mg/1

FPluoride, dis., as F, mg/}
Hardness, Total, as CaC03, mg/l
Hardness, Non-carbonate, as CaC03, mg/1)

4

ocoe

94
0.3

0.02
0.00

2.2
0.00
0.7

10

14
0.0

11

20

L} 4

oo

93
0.3

5.3

0.01
0.04

2.3

0.7

10

13

11

20

[

4

cow

140
0.9

6.5

0.04
g.22

5.5

11

38

1 4 1

Qoo

96

17 8.1

14

14

27

1

0.000
<0.10
0.00

0.0001

0.002
0.00
9.1

<0.10

¥1. Mass.” DEQE
2. Brooks AFB
3. UsGs
8.  Unknown

ey = ——
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WATER QUALITY DATA - WELL G 6/79 - 5/¥1
Sample Date 6/26/79 7/2/79 /01719 9/26479 171680  1/17/80  6/10/80 _ 4/29/8)  §/11/8)
Laboratory L] 4 4 ] 1 1 [] 1 1
Nitrogen, Ammonia, as N, mg/} 0.01 0.01 0.01 0.00

Nitrogen, Ammonia, dis., as N, mg/l

Nitrogen, Ammon. + Org., aa N, mg/l

Nitrogen, Nitrate, as N, mg/l 0.4 0.4 5.0 1.2 0.6
Nitrogen, Nitrate, dis., as N, mg/}
Nitrogen, Nitrite, as N, mg/1
Nitrogen, Nitrite, dis., as N, mg/l
Nitrogen, Organic, dis., as N, mg/l
Oxygen, dissolved, mg/l

PH units 6.3 6.2 5.8 6.2
Phosphate, Ortho, dis., as P, mg/l

Phosphate, Total, dis., as P, mg/l

0.000

Silica, as S102, mg/1 11 10 7.3 11.
Stlica, as 5102, dis., wg/l

Sulfate as S04, mg/1 i1 12 16 12.
Sulfate, dis., as S04, mg/l

Surfactants, (MBAS), mg/1 0.00

ORGANIC ANALYSIS

Methylene Chloride, ug/l ND ND
1,1-dichloroethylene, ug/l ND NO ND
1,1-dichloroethane, ug/l ND
1,2-trans~dichloroethylene, ug/l ND
Chlorofrom, ug/l 2.3 1.1
1,2-dichloroethane, ug/l ND ND ND
1,1,l-trichloroethane, ug/1 12.8 10. 4 5.0
Carbon tetrachloride, ug/l ND
Dichlorobromomethane, ug/l 3.5 ND
Trichloroethylene, ug/l 8.0 8.0 ND 1.5 ND 0.7
Dibromochloromethane, ug/1 2.9 ND
Bromoform, ug/l ND ND
Tetrachloroethylene, ug/l 2.1 2.1 0.9 2.2 2.1
1,2-dichloroethylene, ug/l ND ND

1,1,2,2-tetrachloroethylene, ug/1
Toiuene, ug/l
Phenol, ug/l

Total Trihalomethanes, ug/l ND
Pesticides, ug/l ND
Herbicides, ug/l ND
011, mg/1
BACTERIOLOGICAL ANALYSIS
Coliforms, Total, per 100 ml. 0
RADIOLOGICAL ANALYSIS

<1.0

Gross Alpha Count, P cl/1 1
Gross Beta Count. P c1/1 X
MISC. ANALYSIS

Sodium Adsorption Ratio

ND = None Detected

e




WATER QUALITY DATA - WELL G

/81 - 4/8>

Sample Date

1/21/8)  1/21/8)

8/25/81

By

9/23/31

1u/27/81

10727781

1/19/80

(2982

4/28/82

Laboratory?

PHYSICAL EXAMINATION

Color, PCU

Odor, TON

Sediment, ml

Solids, Residue at 180 deg C, dis., mg/l
Solilds, sum of, dis., mg/l

Specific Conductance umhos/cm.

Temp., deg. C

Turbidity, NTU

METAL ANALYSIS

Arsenic as As, mg/l

Barium as Ba, mg/l

Cadmium as Cd, mg/l
Calcium as Ca, mg/l
Calcium, dis., as Ca, mg/l
Chromium as Cr, mg/l

Copper as Cu, mg/1l

Iron as Fe, mg/l

Lead as Po, mg/l

Magnesium as Mg, mg/l
Magnesium, dis., as Mg, mg/l
Manganese as Mn, mg/l
Mercury as Hg, mg/l
Potassium as X, mg/l
Potassium, dis., as K, mg/1
Selenium as Se, mg/l

Silver as Ag, mg/l

Sodium as Na, mg/1

Sodium, dis., as Na, mg/l

INORGANIC ANALYSIS

Alkalinity, Total, as CaCO03, mg/1
Bicarbonates as HCO03, mg/l

Boron as B, mg/l

Carbonates as C03, mg/1

Carbon Dioxide as C02, mg/l
Chloride as Cl, mg/1l

Chloride, dis., as Cl, mg/l
Fluoride as P, mg/1

. Pluoride, dis., as F, mg/1

————

Hardness, Total, as CaC03, mg/l
Hardness, Non-carbonate, as CaC03, mg/l

2

1

2

1

2

1

2

2

oow

86
0.6

0.11
0.02

2.3
0.00
0.8

11

18

1

2

¥]. Mass. DEQE
2. Brooks AFB
3. USGS
A, Unknown
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WATER QUALITY DATA - WELL ¢ 7/81 - 4/82
Zample Date 7/21/81  7/21/81  8/2%/81 8/»5/81 9/23/81 10/27/81 10/27/81 1/19/82° 3729/82 4/28/82
Laboratory 2 1 2 1 2 1 2 2 1 Fi
Nitrogen, Ammonia, as N, mg/1 o 0.01
Nitrogen, Ammonia, dis., as N, mg/l
Nitrogen, Ammon. 4 Org., as N, mg/l
Nitrogen, Nitrate, as N, mg/l
Nitrogen, Nitrate, dis., as N, mg/l 0.6
Nitrogen, Nitrite, as N, mg/] 0.000

Nitrogen, Mitrite, dis., as N, mg/l

Nitrogen, Organic, dis., as N, mg/l

Oxygen, dissolved, mg/1

pH units 6.0
Phosphate, Ortho, dis., as P, mg/l

Phosphate, Total, dis., as P, mg/l

Silica, as S102, mg/1

Silica, a3 5102, dis., mg/l

Sulfate as S04, mg/l 8
Sulfate, dis., as SOh, mg/l

Surfactants, (MBAS), mg/l

ORGANIC ANALYSIS

Methylene Chloride, ug/l ND ND <0.2 ND<0.2 ND «<¢.2
1,1-dichloroethylene, ug/l ND ND <0.1
1,1-dichloroethane, ug/l ND ND<0.1 ND <0.1
1,2-trans-dichloroethylene, ug/l ND ND <0.1 ND<0.1 ND <0.1
Chlorofrom, ug/l 0.3 2.2 0.6 <1.0 0.8 1.1 0.6 0.5
1,2-dichloroethane, ug/l ND ND <0.2 ND<0.1 :
1,1,1-trichloroethane, ug/l 2.5 3.0 3.0 4.0 0.3 3.4 3.9 ND<0.1 ND <0.1
Carbon tetrachloride, ug/l 4,0 4.7 5.5 4.7 0.3 2.6 5.1 ND<0.1 3.0
Dichlorobromomethane, ug/l ND 0.2 1.0 ND <0.1 TR<0.2 ND <0.1
Trichloroethylene, ug/l 0.7 1.0 0.9 <1.0 1.0 ND<0.1 :
Dibromochloromethane, ug/l ND 1.8 <1.0 TR <0.2 TR<0.2 ND <0.1
Brosoform, ug/l ND 0.7 ND <0.2 ND<0,2 ND <0.2
Tetrachloroethylene, ug/l 2.5 2.8 3.0 )
1,2-dichlorcethylene, ug/l

1,1,2,2-tetrachloroethylene, ug/l 1.9 2.3 0.5 3.0 ND<0.1 2.2
Toluene, ug/l 1.5 )

Phenol, ug/1l

Total Trihalomethanes, ug/}
Pesticides, ug/l
Herbicides, ug/l

011, mg/l

BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P ci/1
Oross Beta Count. P ci/l
MISC. ANALYSIS

Sodium Adsorption Ratilo

ND = None Detected TH = Trace

e ——— e S ——




WATER QUALITY DATA - WELL J 5/48 - B/49

Sample Date 5/19/88  6/27/51 3/18/53  9/14/,3 S/ /5% a/5/40 11/6/%6  9/25/57 _ 8/719/98  8/20/49
Laboratory® 3 3 3 3 3 3 3 3 3 3

PHYSICAL EXAMINATION

Color, PCU 2 3 1] 4 5 3 3 2 2 2
odor, TON i
Sediment, wml/L 0
Solids, Residue at 180 deg C, dis., mg/1 38 76 62 61 11 99 101 Ru 99 Y3
Solids, sum of, dis., mg/l 38 70 58 58 104 100 93 R2 9’ 80
Specific Conductance umhos/cm. 59 108 88 98 155 167 165 140 )5 63
Temp., deg. C 10.5% 13.9

Turbidity, NTU
METAL ANALYSIS

Arsenic as As, ng/l

Barium as Ba, mg/1

Cadmium as Cd, mg/l

Calcium as Ca, mg/l

Calcium, dis., as Ca, mg/l 1.7 3.8 2.0 3.2
Chromium as Cr, mg/l

Copper as Cu, mg/l

iron as Fe, mg/l 0.08 0.1% 0.06 0.03
Lead as Pb, mg/l

Ragnesium as Mg, mg/l

Magnesium, dis., as Mg, mg/l 1.6 4.2 1.1 2.9
Manganese as Mn, mg/l

Mercury as Hg, mg/l

Potassium as X, mg/l

Potassium, dis., as X, mg/1

Selenfum as Se, mg/1

Silver as Ag, mg/l

Sodium as Na, mg/l

Sodium, dis., as Na, mg/l

INORGANIC ANALYSIS
Alkalinity, Total, as CaC03, mg/1

Bicarbonates as HCO3, mg/l
Boron as B, mg/) N

(-3, ]
~
-~
o
>
@~

Carbonates as C03, mg/1 (4] 0 o 0

Carbon Dioxide as C02, mg/l 9.5 2. 6.5 10

Chloride as Cl, mg/l

Chloride, dis., as Cl, mg/1 9.6 18 2.0 16

Fluoride as F, mg/1

Fluoride, dis., as F, mg/1 0.0 0.1 0.2 0.0 6.3 0.0 0.1 0.1 c.0 0.0
Hardness, Total, as Cal03, mg/l 10 26 9 19 20 3In 43 KL 51 11
Hardness, Non-carbonate, as CaC03, mg/1 5 ] -11 13 -4 14 36 29 a5 1

¥1. Mass. DEQE

2. Brooks AFB
3. usGs
8. Unknown
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WATER QUALITY DATA - WELL J 9/6Y - 10/71
Sample Date /27763  6/25/62 AM/6/62 A/i1464  NV/B6S  12/29/GG  S/B/GT  31/2B/67 31/29/6 10/26/71
Laboratory® 3 1 3 3 3 3 1 3 3 1
PHYSICAL EXAMINATION
Color, PCU 2 10 1 1 1 1 0 1 2 [+]
Odor, TON [ M 0
Sediment, ml/L 0 0 [
Sol1ds, Residue at 180 deg C, dis., mg/1 85 82 46 101 91 78 76
Sclids, sum of, dis., mg/l 17 80 to 102 86 65 63
Specific Conductance umhos/cm. 137 136 119 181 134 134 127
Temp., deg. C 12.2 10.0 10.5 10.0
Turbidity, NTU 0 o 0
METAL ANALYSIS
Arsenic as As, mg/l
Barium as Ba, mg/l
Cadmium as Cd, mg/l
‘ Calcium as Ca, mg/l
Calclium, dis., as Ca, mg/l 5.8 6.9 6.6 8.9 7.3 8.1 6.0

Chromium as Cr, mg/1
Copper as Cu, mg/l
1ron as Fe, mg/] .10 0.08 0.08 0.07 0.06 0.02 0.09
Lead as Pb, =g/l

Magnesium as Mg, mg/l

Magnesium, dis., as Mg, mg/1 5.7 6.1 5.0 9.0 5.5 k.1 5.3
Manganese as Mn, mg/1 0 0.06 0.05 0.0 0.0 0.02 0.00
Mercury as Hg, mg/l

Potasstium as K, mg/!

Potassium, dis., as K, mg/}

Selenium as Se, mg/l
Silver as Ag, mg/l
Sodium as Na, mg/!
Sodtium, dis., »35 Na, mg/}

INORGANIC ANALYCZIS

Alkalinity, T,

, 88 CaCO3, mg/l 6 7
- 7

X~
~o &awvm

5 8
6 RL 9 10
o
2

loride as 1, mg/l
Chloride, dis., as
Fluoride aa F,
FPluoride, dis.
Hardness, To
Hardness

13 ) ) 14 -7 14 14 1

s F, mg/l o.%

~ . 0.0 0.1 0.2 0.6 0.1 0.2
drmenaae aaELe 1 20 i 37 59 10 46 37 36 30
n-carbonate, as CaCo03, mg/!} 32 35 © 3 o 32 39 28

¥T. _Aars. DEQE
Brooks AFB
UsGs - P
Unknown P
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WATER QUALITY DATA - WELL J

5/48 - 8/59

——

Sample Date

5/19/48  6/27/51 ~ 3/18/53  9/14/53

5/3/5% 4/3/56 11/6/56

9/25/57

8/19/58 8/20/59

Laboratory

Nitrogen, Ammonia, as N, mg/}
Nitrogen, Ammonia, dis., as N, mg/l
Nitrogen, Ammon. ¢ Org., as N, mg/l
Nitrogen, Nitrate, as N, mg/l
Nitrogen, Nitrate, dis., as N, mg/l
Nitrogen, Nitrite, as N, mg/1
Nitrogen, Nitrite, dis., as N, mg/l
Nitrogen, Organic, dis., as N, mg/1
Oxygen, dissolved, mg/1

pH units

Phosphate, Ortho, dis., aa P, mg/l
Phosphate, Total, dis., aa P, mg/l
Silica, as S102, mg/1l

Silica s 5102, dis., mg/l

Sulfate as S04, mg/1

Sulfate, dis., as SO4, mg/l
Surfactants, (MBAS), mg/1

ORCANIC ANALYSIS

Methylene Chloride, ug/l
1,1-dichloroethylene, ug/l
1,1-dichloroethane, ug/l
1.2-trans-dichlorcethylene, ug/l
Chlorofrom, ug/l
1,2-dichloroethane, ug/l
1,1,1-trichloroethane, ug/l
Carbon tetrachloride, ug/l
Dichlorobromomethane. ug/l
Trichloroethylene, ug/l
Dibromochloromethane, ug/l
Browoform, ug/l
Tetrachloroethylene, ug/l
1,2-dichloroethylene, ug/l
1,1,2,2-tetrachoroethylene, ug/l
Toluene, ug/l

Phenol, ug/l

Total Trihalomethanes, ug/l
Pesticides, ug/l
Herbicldes, ug/}

otl, mg/l

BACTERIGLOGICAL ANALYSIS

Coliforms, Total, per 100 ml.
RAD1OLOGICAL ANALYSIS

Gross Alphs Count, P ci/1
Gross Beta Count. P ci/1
M1SC. ANALYSIS

Sodium Adsorption Ratio

3 3 3 3

7.5 8.5 1.3 7.8
3.8 1.5 5.6 7.0

3 3 - 3

16 12 10
12 14 18

3

3.6

8.9
15

3

3.8

8.4
26

3

5.9

9.4
6.5




WATER QUALITY DATA - WELL J

9/61 - 10/71

Sample Date 9727761 6/25/62

11/6762

1/27/62

11/8/65 12/29/66 _5/8/67

11/28/67 11/29/6 _ 10/26/71

Laboratory 3 1

Nitrogen, Ammonia, as N, mg/l

Nitrogen, Ammonia, dis., as N, mg/l

Nitrogen, Ammon. ¢ Org., as N, mg/1

Nitrogen, Nitrate, as N, mg/1 3.6 3.6
Nitrogen, Nitrate, dis., as N, mg/l

Nitrogen, Nitrite, as N, mg/l 0.00
Nitrogen, Nitrite, dis., as N, mg/1

Nitrogen, Organic, dis., as N, mg/l

Oxygen, dissolved, mg/l

pH units 6.0 5.9
Phosphate, Ortho, dis., as P, mg/l

Phosphate, Total, dis., as P, mg/1l

S1lica, as S102, mg/1l

Silica, as 5102, dia., mg/l 8.7

Sulfate as S04, mg/l

Suifate, dis., as S04, ng/l 16
Surfactants, (MBAS), mg/l

ORGANIC ANALYSIS

Methylene Chloride, ug/l
1,1-dichloroethylene, ug/l
1,1-dichloroethane, ug/l
1.2-trans-dichloroethylene, ug/l
Chlorofrom, ug/l
1,2-dichloroethane, ug/l
1,1,l-trichloroethane, ug/l
Carbon tetrachloride, ug/l
Dichlorobromomethane. ug/1l
Trichloroethylene, ug/l
Didromochloromethane, ug/l
Bromoform, ug/l
Tetrachlorcethylene, ug/l
1,2-dichloroethylene, ug/l
1,1,2,2-tetrachoroethylene, ug/l
Toluene, ug/l1

Phenol, ug/l

Total Trihalomethanes, ug/l
Pesticides, ug/l
Herbicides, ug/l

011, mg/l

BACTERIOLOGICAL ANALYSIS

Coliforws, Total, per 100 ml.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P ci1/1
Gross Beta Count. P ci/1
M1SC. ANALYSIS

Sodium Adsorption Ratio

3

3

8.2
15

3

6.6

5.9

8.3
20

3

9.3
20

1

3 3 1

3.4 2.3 4,0

0.000

8.9 8.7
18 17

0.5 0.4

e
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WATER QUALITY DATA - WELL J 12/71 - 9/79

Sample Date 12/28/71 4/2/74  1/28/35  6/12475 . 12/1 2/16 4/20/76 _ 8/30 0
Laboratory® 3 1 1 1 1 1 3 1 1 1
PHYSICAL EXAMINATION
Color, PCU [} 0 0 3 3 0 1 )
Odor, TON [ 0 0 0 0 0 0 0
Sediment, ml/L 0 0 0 0 0 0 0 0
Sclids, Residue at 180 deg C, dis., mg/l 90
Solids, sum of, dis., mg/l 70 81
Specific Conductance umhos/cm. 146 114 136 160 122 120 132 120 124 220
Temp., deg. C 12.0 10.0
Turbidity, NTU 0 0 1 0o 0 0 0.1 0.3
METAL ANALYSIS
Arsenic as As, mg/l 4]
Barium as Ba, mg/l
Cadmium as Cd, mg/l 1]
Calcium as Ca, mg/1 5.0 5.5 9.0 6.0 5.8 6.5 5.2 1%
Calcium, dis., as Ca, mg/l 8.5 8.1
Chromium as Cr, mg/l 0.01
Copper as Cu, mg/l 0.02 0.02 0.03 0.37 0.04 0 0.00 0.00 0.06
Iron as Pe, mg/l 0.02 0.00 0.02 0.20 0.03 ¢.00 Q.04 0.03 0.00 0.02
Lead as Pb, mg/l 0.001
Magnesium as Mg, mg/l 5.0 5.5 2.2 5.3 5.0 5.2 5.6 10
Magnesium, dis., as Mg, mg/1 7.1 5.1
Manganese as Mn, mg/l 0.0 0.01 0.02 0.00 0.03 0.01 0.02 0.02 0.01 0.00
Mercury as Hg, mg/l <0.0005

Potassium as K, mg/1 1.2 1.5 1.1 1.2 1.1 1.5 0.9 2.2
Potassium, dis., as K, mg/l 1.4 1.2
Selenium as Se, mg/l 0
Stilver as Ag, mg/l
Sodium as Na, mg/l 7.0 7.0 25 7.5 6.5 8.0 8.0 7.2
Sodium, dis., as Na, mg/l 6.1 6.6
INORGAMIC ANALYSIS
Alkalinity, Total, as CaCO3, mg/1 7 1% 8 4g 8 5 7 - 14 10
Bicarbonates as HCO3, mg/l 8 8
Boron as B, mg/1
Carvonates as C03, wmg/1 0 0
Carbon Dioxide as C02, mg/1l 16 63
Chloride as C1, mg/l 14 13 13 14 14 15 13 12
Chloride, dis., as Ci, mg/l 12 12

Fluoride as F, mg/1

Pluoride, dis., as F, mg/l 0.1 0.1

Hardness, Total, as CaC03, mg/l 50 a1

Hardneas, Non-carbonate, as CaC03, mg/1 83 51

¥ Mass. DEGE

2. Brooks AFB

3. usGs

8,  Unknown

vy - -




WATER QUALITY DATA - WELL J

12/71 - 9/79

————— e e

-

Sample Date

12/28/7) 4/2/74

128415 9/12/1%

12/1/79

3£2(16

4/20/16

8/30/16 3/20/78

Ladboratory

Ammonia,
Ammonias,
Ammon. ¢
Nitrate,
Nitrate,
Nitrite,

as N,
dis., as N, mg/}
org., as N, mg/1
as N, mg/l

dis., as N, mg/1
as N, mg/1

dis., as N, mg/1
dis., as N, mg/1
ng/l

Nitrogen, ng/1
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen,
Nitrogen, Nitrite,
Nitrogen, Organic,
Oxygen, dissclved,
PH unita
Phosphate, Ortho, dis., as P, mg/l
Phosphate, Total, dis., as P, mg/l
Silica, as S102, mg/l

Silica, as 5102, dis., mg/d
Sulfate as SOX, mg/1

Sulfate, dis., as SO¥, mg/1
Surfactants, (MBAS), mg/l

ORGANIC ANALYSIS

Methylene Chloride, ug/1
1,1-dichloroethylene, ug,’'\
1,1-dichloroethane, ug/l
1.2-trans-dichloroethylene, ug/1
Chlorofrom, ug/l
1,2-d1chloroethane, ug/1
1,1,1~trichloroethane, ug/l
Carbon tetrachloride, ug/l
Dichlorobromomethane. ug/l
Trichloroethylene, ug/l
Dibromochloromethane, ug/l
Bromoform, ug/l
Tetrachloroethylene, ug/l
1,2-dichloroethylene, ug/l
i,1,2,2-tetrachoroethylene, ug/l
Toluene, ug/l

Phenol, ug/1l

Total Trihalomethanes, ug/l
Pesticides, ug/l
Hervicides, ug/1

011, mg

BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 mil.
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P c1/1
Gross Beta Count. P ci/l
MISC. ANALYSIS

Sodium Admsorption Ratio

3

0.000

5.9

8.5
23

0.3

1
0.00

4.3

0.001

5.9

8.7
1z

1 1 1
0.00 0.00 0.00

5.0 0.5 6.0

0.000 0.000 0.000

5.9

7.1 6.6
14 (Y 14

1
0.00

6.0

0.000

6.5
14

3

0.000

ND
ND

1
0.00

4.8

©.000

S/26/19
1 1
0.00 0.01

5.7 0.1

0.000 0.000

9.6 9.8
15 36

RU<None Detected




WATER QUALITY DATA - WELL J 1/80 - 3/82

Sample Date

1/16/80

4/29/81  3/29/82

Laboratory®

PHYSICAL EXAMINATION

Color, PCU
Odor, TON -
Sediment,, ml/L

Solids, Resldue at 180 deg C, dis.

Solids, sum of, dis., mg/l
Specific Conductance umhos/cm.
Temp., deg. C

Turbidity, NTU

METAL ANALYS1S

Arsenic as As, mg/l

Barium as Ba, mg/l

Cadmium as Cd, mg/l

Calclum as Ca, mg/l
Calcium, dis., as Ca, mg/l
Chromium as Cr, mg/1

Copper as Cu, mg/l

Iron as FPe, mg/l

Lead as Pb, mg/1

Magnerium as Mg, mg/l
Magnesium, ¢1s., as Mg, mg/l
Manganese as Mn, mg/1l
Mercury as Mg, mg/]l
Potassium as K, mg/1
Potassium, dia., as K, mg/1
Selenium as Se, mg/1
Stilver as Ag, mg/l

Sodium as Na, mg/1

Sodium, dis., as Na, mg/l

INORGANIC ANALYSIS

Alkalinity, Total, as CaCo3, mg/l
Bicarbonates as HCO3, mg/l

Boron as B, mg/1

Carbonates as C03, mp/1

Carbon Nioxide as C02, mg/l
Chloride as C1, mg/1l

Chloride, dis., as Cl, mg/l
Fluoride aa F, mg/1

Fluoride, dis., as F, mg/1
Hardness, Total, as CaC03, mg/l

s, Mg/l

Hardness, Non-carbonate, as CaC03l, mp/l

1

Qoo

130
0.2

10

ho

1 1

Qo
QO

120 120
0.1 0.2

0.00 0.01
0.02 0.00

4.5 4.6

1.0 0.9

6.7 6.4

11 59

3 34

Brooks AFB
USGS

¥, Mass. DEQE
2.
3
4 Unknown
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WATER QUALITY DATA - WELL J 1/80 - 3/82

Sample Date 1716780 &/29/81  3/29(82

Laboratory 1 1 1

Nitrogen, Ammonia, as N, mg/] 0.0} 0.00 0.00

Nitrogen, Ammonia, dis., as N, mg/}

Nitrogen, Ammon. ¢ Org., as N, mg/l

Nitrogen, Nitrate, as N, mg/1 5.2 3.2 3.0

Nitrogen, Nitrate, dis., as N, mg/l

Nitrogen, Nitrite, as N, mg/l 0.000 a.000 ¢.001

Nitrogen, Nitrite, dis., as N, mg/l

Nitrogen, Organic, dis., as N, mg/l

Oxygen, dissolved, mg/)

pH units 5.8 5.7 5.7%

Phosphate, Ortho, dis., as P, mg/}

Phosphate, Total, dts., as P, mg/l

Silica, as 5102, mg/1l 8.3 11

Silica, as S102, dis., mg/l

Sulfate as SOG4, mg/l 14 19 19.8

Sulfate, dis., as SO4, mg/l
Surfactants, (MBAS), mg/l

ORGANIC ANALYSIS

Methylene Chloride, ug/l
1,1-dichloroethylene, ug/l
1,1-dichloroethane, ug/l
1.2-trane-dichloroethylene, ug/l
Chlorofrom, ug/l
1,2-d1chloroethane, ug/l
1,1,1-trichloroethane, ug/l
Carbon tetrachloride, ug/l
Dichlorobromomethane. ug/l
Trichloroethylene, ug/l
Dibromochloromethane, ug/l
Bromoform, ug/l
Tetrachloroethylene, ug/l
1,2-dichlorcethylene, ug/l
1,1,2,2-tetrachoroethylene, ug/l
Toluene, ug/l

Phenol, ug/l

Total Trihalomethanes, ug/l
Pesticides, ug/l
Herbicides, ug/1

011, mg/l

BACTERIOLOGICAL ANALYSIS

Coliforms, Total, per 100 m).
RADIOLOGICAL ANALYSIS

Gross Alpha Count, P ci/}
Gross Beta Count. P c1/1}
MISC. ANALYSIS

Sodium Adsorption Ratio

*t
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TABLE D-1l.

U.S. EPA SUGGESTED NO ADVERSE

RESPONSE LEVELS (SNARLS)
FOR CERTAIN ORGANIC CHEMICALS

Chemical

Trichloroethylene
Tetrachloroethylene
1,1 Trichloroethane

EXISTING SNARLS

Concentration (lifetime exposure)

.075 mg/1
.040 mg/1
1.0 mg/l

PROPOSED SNARLS

Chemical Concentration (lifetime exposure)
Methylene chloride 150 mg/1
1,1 Dichloroethylene .070 mg/1
1,2 Transdichloroethylene .27 mg/l

METCALF & TOOYV

R NP




TABLE D-2. RESULTS OF ORGANIC CHEMICAL ANALYSES
FROM MONITORING WELLS INSTALLED
FOR USGS PLUME STUDY

USGS Well number

Parameter FSW 194 FSw 214 FSW 233 FSW 258
Methylene Chloride nd nd nd nd
1,1 Dichloroethylene 0.1 nd nd nd
1,1 dichloroethane 0.1 nd nd 0.7
1,2 Transdichloroethylene 3.3 nd nd 3.6
Chloroform 0.3 0.7 nd nd
1,2 Dichloroethane nd nd nd nd
1,1,1 Trichloroethane 1.0 nd nd nd
Carbon tetrachloride nd nd nd nd
Bromodichloromethane nd nd nd nd
Trichloroethylene 23.9 nd nd 6.5
Dibromochloromethane nd nd nd nd
Bromoform nd nd nd nd
Tetrachloroethylene 8.8 6.0 nd 15.6
RFM as ToOC 1.4 0.5 14,3 13.1

1. Concentrations in ug/l

2. nd = not detected

3. Samples collected 9/23/80; Analyses by Comm. of Massachusetts
Department of Environmental Quality Engineering

mETCaL? & fOOY







HAZARDOUS ASSESSMENT RATING FORM

Page 1 0f 2
T OF SITE Current Firefighting Training Area
LOCATION Otis ANG Base
DATZ QP CPERATION OR CCCIRRENCE  1958-Present
ownen/oroater  Otis ANG Base
COMMENTS /DESCIIPTION
SITE AT 3Y__ Y, F, Diesl/A, Michelind
L. RECEPTCRS
Pactor Maxisum
Rating Pactor Possible
Razing Facter (0=3) Muleiplier $coce Sceoe
A. Pooulation within 1,000 feet Of site 0 4 0 ‘ 12
3. Distance o nearest well 1 10 10 30
C._land use/zoning within 1 mile redius 3 3 9 | 9
D. Distance to zeservation boundary 2 ¢ 12 18
2. Csizical ernvirorments within ' mile radius of site 3 10 30 30
P. Wazer guality of nearest surface water bodv 1 [ —_I 6 18
G, Ground vater use of uppe:most squifer 3 ’ l 27 _27
8. Popuiaticn served Dy surface water supply
wizhin 3 miles dswngtream of site 0 0 0 18
1. Population served DY qround-water supply
wizhin 3 3iles of site 3 [} 18 18
Sudbtotals 112 180

Receptors subscore (100 X factor score subtotal/maxiaum scote subtotal)

. WASTE CHARACTERISTICS

A. Select the factor score based on the estisated Quantity, the degzee of hazard, and the cor lidence level of
the i{nforaation.

1, Waste quantity (S = small, N = sedium, L = large) L

2. Confidence level (C = confiramed, $ = suspected) ¢

J. Razard rating (B = high, X = sedium, L = lov) H
100

Pactor Subscore A (fzom 20 to 100 based on factor score satrix)

3. Apply persistence faceor
Faczor Sucscare A X Persistence Factor @ Subscots B

100 < 1 . 100

=.  Apply physical state sulsipliet
Subscare B X Prysical State Multiplier o Waste Characteristics Sudscore

190 1 - 100




CFTA
e e -t - Poge 2 0f 3
R PATHWAYS
Pactor Maxisum
. . ’ Rating Pactor Poss:dle
Rating Factor (0=3) __ muleiplier _ Seore Scote

A. 12 wece is evidence of migration of hazardous contaminants, assign maximus factor subscocte of 100 poines ¢
direc: evidence oz §0 points for indicect evidence, If direct evidence exists then ptoceed to C. 12 o
avidence o Indirect evidence exists, groceed o 8.

Subscore 80

B. Rate the aigration potantial for J potential petSways: surface water migzration, flooding, and ground-vate:
sigration, Select the highest cating, and procesd to &,

1. Sucface wvater aigratios

Distance to nearest surface wvater 1 8 8 l 24
Net pPrecipitation 3 ) 18 ‘ 18
Suzfacs ercsion 1 . 8 | 24
Surface perseadilivy 0 [ 0 | 18
Rainfall {ntensity 2 [} 16 T 24
supeoears S0 108

Subscore (100 I factor scote subtotal/saxisus score subtotall __“2_
3. Plooding L 0 ! 1 l 3 | 0
Subscore (100 = factor score/d) 0

J. Grounde-wstsr aigratios

Septh to ground waret 2 l [} l 16 ‘ 24
Net orecipitstion 3 6 18 l 18
$0il permeabilivy 3 s 24 ' 24
Sucsurface flowe 0 t 0 ‘ 24
Direct access 0 ground wacaer 0 s 0 : 24

sudtocals 58 114

Subscote (100 x factor score subtotal/maxisum ecore subtotal) 51
C. Highest Pathvay subscore.
Zncer the highest subscore value from A, B=1, 9=1 or B-) adove,

Pathvays Subsccre B0

IV. WASTE MANAGEMENT PRACTICES

A.  Average the three subscores Jof teceptsrs, waste charactecsistics, and pathwayse.

Raceptors 3(27 ——
Waste Claractecriscics

Jivaltis e
Total 242 Qivided DY 3} = 81

Gross Total Sco¢

8. Apply fec2ot for vaste concairment £ram waste Sanagesent praciices

Gross Total Score X Yaste Manaqesent Praciices Pacsetr © t'uul Sente

81 . 1 . |81
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Page ' of 2
z @ sirz  former Firefighting Training Area
woeartow  Lingley Road
DATZ OF OPERATION oa cccmmamscr  1950(?)-1958
omen/orpmaror__ Otis AFB
COMMENTS /DRSCRIPTION
stz arzp sy W. F. Diesl
L. RECEPTORS
Tactor Maxisun
Rating Pactor Possible
Racing Pactor (8=3) Muleiplier Scote Scere
A. _Pooulation within 1,000 feet of site 0 4 0 12
B. Distance to nearest vell 2 10 20 30
C. Land use/toning within 1 mile radius 2 3 6 | 9
|
D. Distance t© teservation boundary 2 [ 12 | 18
P. Critical environments within | mile radius of site 3 10 30 | 30
Y. Water quality of nearest suzface vater body 1 ¢ 6 18
G. Ground water use of upbermost aquifer 3 9 l 27 . 27
2. Population secved Dy surface wvater wpply 0 0 18
within 3 miles downstzeam Of site ]
1. Population served DY qround-water supply
within 3 :iles of site 3 [} 18 18
subtoeals 119 180

Receptozs subscore (100 X factor score subtotal/saximum scote subtotal)

1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degtee of hazard, and the confidence level of
the :nformation.

1. Waste quantity (S = small, M e medium, L & large) L
2. Confidence level (C = confiraed, $ = suspected) C
3. Hazard tating (K = high, X = aedium, L ® low) H

100

Pactor Subscore A (ftom 20 to 100 based on factor scoce matrix)

8. Apply persistence factor
Paczor Supscote A X Pezsistence Factor = Subscore B

100 x 1 . 100

2. Apply physical state multiplier

Subscote B X Physical State Multiplier » Wasts Qharascteristics Sudscote
100 x 1 « 100

————————
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FFTA
Poqe 2 ¢ 2
M. PATHWAYS
Tactor . Max:aum
Rating factor P0881bl¢
Rating Pactor {0-3) Multiplier gcote Score
A, 1f there is evidence of aigration of hazardous contaminanta, assign naximm factor subscote of 100 poaats fo¢

dizect evidence or 80 points for indizect evidence. If dicect evidence exists then proceed to C. If 20
evidence or indirect evidence exists, proceed o 8. .

, Subscote N/A
8. fate the migration pocential for ) potential pathways: suzface water ziqration, flooding, and jround-water
aigration. Select the highest cating, and proceed o C.
t. Surface water sigration
Distance to nearest surface watet 3 [ 24 [ 24
Wet precipiration 3 . 18 | 18
SurZace erosion 1 ' 8 8 L 24
Surface perzeability 0 6 l 18
Rainfall {ntensity 2 a l 16 i 24
Subeoetals 66 108
Subscote (100 X factor scoce subcotal/maxisus scote subtotal) 61
2. Plooding | o I v | o L,
Subscoge (100 = factor score/l) 0
3. Gound-water aigrationa
Depth % qround watet 2 | 3 16 { 24
Set_precipication 3 s 18 | 18
Soil permesbilicy 3 s 24 1 24
Subsurface_flows 0 [ 0 [ 2
Dizect access to ground water 0 3 0 ! 24
subcotals 58 114
Subscote ;100 % factor sCore sudtotal/maxisum score sudtotal) __5_1_
C. Highest pathway sudscore.
Zncer the highest subscore value fxom A, =1, B=3 of B=3 above.
Pathvays Subscore __6_1_
IV. WASTE MANAGEMENT PRACTICES
A. Aversqe the three subscores fOF CecCeptors, wasce characteristics, and pathvays.
Recepeocs 66
Waste Characteristics E
Pathways
rocas__227 divided 3y 3 76
Gross Total scocre
3. Apply factor foc vaste contairment from vaste mansgefmient practices

Gzoss Tutal Scote X “aste Management Practices factot @ Pinal Soore
76 x 1 . 76 !

L -
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HAZARDOUS ASSESSMENT RATING FORM

Poge 1 of 2
woe or 3172 Sanitary Landfill
LOCATION Otis ANG Rase
DATE GP CPDMATION OR CCCDVUWNKE_ 1940-Pregent
owex/oemmtor Ot 1s ANG Base
COMMENTS /DESCRIPTION
stz mT0 0y W. F, Diesl/A, Michelind
L RECEPTORS
Pector Maxisum
Rating Pactor Possidble
Razing Pactor {D=)) Multiplier $cote Score
A Populacion within 1,000 feet of site 0 4 0 12
3. Distance to nesrest well 1 10 10 30
C._and use’soning within 1 mile tadius 3 3 9 l 9
D. Distance to reservation boundary 3 $ 18 18
B. Czitical environmeses wizhin | mile radius of site 3 10 30 30
P. Water quality of nearest surface water body 1 [ 6 18
G._ Ground water use of uppernost aguifer 3 9 27 .27
5. Population served by surface vate: supply
wizszn ) Miles downstream of site 0 s 0 18
I. Populacion served by ground-water supply
vitt:n 3 siles, of site 3 [ 18 18
subtotals 118 180
Receptors subscore (100 X factor score subtotal/maxisus score subtotsl) _66

L WASTE CHARACTERISTICS

A. Seiect the factor score Dased an the estimated quantity, the degree of hazard, and the cor 'idence level of
te inforsation.

1. Waste quantity (S = small, M = sedius, L @ lazgqe) L
i. Confidence Level (C o confiraed, § » suapected) c
3. Eazard rezing (K = high, M = medium, L ® low) ‘ i

Paczor Sudscore A (from 20 to 100 based om factor scote Batrix) 100

3. Apply persistence faceotr
Faczor Sunscots A X Persistence Pactor o Subscore 8

_100 x__1.0 »__100
<. Apply physical scate multiplier

Subscore B X Mysical State Witiplier = Waste Characteristics Subscore
100 x 75 - 75




a e e e ek eme SN e

e = Sanitary Landf1l]l page 2 ot 3
N PATHWAYS
Tacror Maxisum
. sating Pactor Poss:ble
Rating Pactor (0=-3) Multiplier Seore Sc=ro

A. 12 theze is evidence of sigration of hazazdous contaminants, assign laxisum factor subscore of 100 poincs
dizect evidence or 80 points for inditect evidence. 1 dizect evidence exists then proceed to C. 1¢ no
evidence of Indizect evidence exists, groceed o 8.

Subzcore 80

8. Rate the nigration potantial for 3 potential pathways: surface weter amigration, flooding, and ground—vasy
sigration. Select the highest racing, amd procesd to C.

1. Suzface vater sigratiocm Max.
Distance o neazest surfsce wveter 1 9 8 24
Net precipitstion 3 s 18 18
Sutface erosion 1 s 8 24 '
Suzface perseability 1] ¢ 0 | 18
Raiafall {ntensity 2 0 16 24
Subeotals 50 108
. Subscote (100 X factor score subtotal/maxisum score subtotsl) __1‘_6_
2. Plooding ] o |, | o | 3
Subscore (100 = factor score/d) 0
J. @ound-vater migratice
Depth to ground water 1 ) 8 | 24
Mot orecipization 3 s 18 | 18 \
$o13 perseability 3 s 24 |2
Subsuzface flowe 0 . | 24 )
Direct access to ground water 0 ) 0 } 24
subeotars S50 114
Subecore (100 = factoe score sudbtotal/saxisum score subtotal) 44
C. [Righest pathvay subacoce.
Znter the highest subscote valus from A, B=1, 3=1 or B~} above.
Pathvays Sudtscere ___99__
v WASTE MANAGEMENT PRACTICES
A, Aversge 5 three subscores for geceptors, wvaste chagractecristics, and patbways.
faceptors 66
' :::::. :uneutuuct F
74

ey 221 Gvided By 3 o

Gross “otal Scc :

8. Apply Z2sstoe for veste containment €Tes wasts sansgesent peactices

]

Gross Total Scure % Waste Managesent Practices Pector nux Sante - ?
74 1 1 . 74 j
|

|

- —
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HAZARDOUS ASSESSMENT RATING FORM

Poge t of 2
M OF 817X «121)
LOCATION Otis ANG Base
DATZ CF OPERATION OR CCCTRAENCE 1050 - 1972
OWNER/OCPERATOR 0;13 Auﬁ Eﬂﬁﬂ
COMMENTS /DESCRIPTION
$ITE MIXD BT E, F. n‘ﬁﬁ”ﬁn ngbglini
L RECEPTORS
Paceor Maxiaum
fating Factor Possidle
Rating Pactor (0-3) Muleiplier scote Score
A, _Povulacion wishin 1,000 feet of site Q 4 0 12
3. Distance to nearest wvell 1 10 10 30
€. and use’toning within ' mile redius 3 3 9 9
D. Distance 't teservazion boundary 3 ] 18 18
2. Czitical envirorments vithin ! mile radius of site 3 10 30 30
P. Water guality of nearest surfacy watar bodv 1 U 6 18
G._Geound water use of upperwost aquifer 3 9 27 27
8. Jopulatior served by surface vater mupply
wizhin 3 miles Zownstzeam of site 0 ¢ 0 18
2. Population served DY ground-vater supply 8 18
wizhin 3 siles of site 3 [] 1
Subtocals 118 180
Receptors subscore (100 X factor score subtotal/aaxisum score subtotal) 66

L. WASTE CHARACTERISTICS

A. Selsct the factor score based on the estimated quantity, the degzee of hazard, and the cor lidence level of

tte inforaastion,

1. Waste quantity (§ = ssall, N » sedium, L ® large)

2. Confidence level (C = confirned, $ = suspected)

3. Bazerd tsting (R = high, X » sedium, L ® low)

Pactotr Subscote A (from 20 te 100 based am factor score matrix)

3. Apply persistence faetar

Fac20r Sucscate A X Persistence Pactor @ Subscors B

- 100

<. Apply physical scace sulziplier

Susscare B X Physical State Multiplisr o Waste Chazacteristics Subscore

100 ] 1

- 100

[ )

(e}

. =
o
|°Iz
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Fuel Dumpsite
e e - Poge 1 of 2
R PATHWAYS
Pastor Maxisus
. fating Pactor Possidle
Rating Factor {0=3) Muleiplier Scote Seate
A. 3£ tbere i3 evidence of migration of basardous contaminants, assiqn asximum factot subscore of 100 points ¢

direct evidence or 80 points for indizect evidence. 1If ditect evidence exists then proceed t0 &, 12 no
evidence aor indirect evidence wmists, peoceed ® B.
Subscote N/A

8. Rate the aigretion potential for J potential puthways: surface weter sigration, flooding, and ground-vate:
nigration. Select tie Bighest racing, and proceed w C.
1. Surface vater aigratiom
Distance ® nearest sutface water 1 ) 8 24
Net precipitstion 3 [ 18 18
Sutface erosion 1 0 8 | 24
Surface persesbility 0 s 18
Raiafell intensity 2 (] 16 24
subtorals S50 108
Subscote (100 X factor score subtotal/maxisum score subtotal) _ﬁ_
3. Yiooding | o L L ‘ 1] ‘ 3
Subscore (100 = factsr score/d) =0
3. Gxound-water migration
Depts to _ground water 1 . 8 24
Net precipitation 3 [] 18 18
Soil perseabilicy 3 ) 2 | 24
Subsusrface flowe 0 [ 0 24
Dizect actesa to g:ound vater 0 [ 0 24
suptotals 30 114
Subscore (100 X factoc scoce subtotal/maxisus score subtotal) L
C. Nigrest Jathway SDSCOLe.
Snter the highest subscore valus fxom A, B=1, 3~1 o 8-} adove.
Pathvays Subscoca 46
. WASTE MANAGEMENT PRACTK_:ES
A. Average the three mubscores o€ receptors, vasts chacracteristics, and pathways.
Recopors 66
Waste Characteristies E
. Pataways
roeas_212 Gvided by 3 o 2 T
Gross “otal Scor
8. Apply fsstee fer weste contiainment fT3m waste sansqesent practises

Gross Tetal Saste [ Waste Managesent Practices Paster © rmx Seste

n 2 1 . ‘ 71

-~

pEXTV T N




G W e oo ooy sl S

HAZARDOUS ASSESSMENT RATING FORM

Poge 1 of 2
WM OF $ITE ajl
LOCATION Otis Bldg. 3348
DATE OF CPERATION OR CCCIRRENCE 1961-196%
owzR/0PZMATOR Otis ANG Base
COMMENTS /DESCRI PTION
8172 T 8Y__W, F, Diesl/A, Michelindi
L RECEPTORS
Pactor Maximum
facing Pactor Possidie
Razing Factor (0=3) Multiplier Score Score
A. _Pooulation within 1,000 feet of site 0 4 0 ' 12
8. Diszance o nesrest vell 1 10 10 30
€. tand use/zoning within 1 mile radius 2 3 6 9
D, Distance to reservazion boundary 3 (] 18 18
E. Crit:cal environments wvithin 1 mile radius of site 3 10 30 30
P. Mater guality of nearest surface water body 1 (] 6 18
G. Grsund wazer use of uppervost squifer 3 9 27 .27
8. Popuiatior served by surface wvatesr supply
wizhian 3 miles Zownstseam of site 0 ¢ 0 18
1. Populastion served dy qround-water supply
wizmin 3 miles of site 3 ¢ 18 18
subtotals 115 180
Receptors subscore (100 X factor score subtotal/maxiaum score subtotal) __2“__
L. WASTE CHARACTERISTICS
A. Seisct the factor score based on the estimated quantity, the degtee ©f hazard, and the cor idence level of
tse inforastion,
1. Waste quantity (S e small, N s sedium, L * lacge) L
2. Coanfidence level (C = confirzed, § = suspected)
3. Tazerd tating (B o high, N » aedimm, L & low) , H
Pactor Sudbscore A (from 20 te 100 dased on factor score matrix) 100
3. Apply persistence fsetar

Faczor Sunscote A X Persistence Paczotr ® Subscote B

100 4 1 - 100
Apply physical stsce sultiplier

Subscore 3 X Physical State Multiplist = Waste (haracteristics Subsecore
100 z 1 e« 100
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. Fuel Pumping Station Pege 22
L PATHWAYS
Paceor Maxisus
. : Racing Pactor Possible
Rating Factor (0=3) Multiplier Seote Scare

A. 1f thezs {8 evidence of migration of fazardous contaminants, assiqn saximm factor subscote of 100 poiaes ¢

dizect evidence ot 00 points for indizect evidence. If direct evidence exists then ptoceed t0 C. 12 %0

evidence of indirect evidence exists, moceed @ B,

Subscore

N/A

8. Rate tbe migration potential for 3 potential paclways: suzface veter migration, flooding, and ground-vate:

sigration. Select the Righest rating, amd gneod @ C.

1. Suzface vatar sigration

pistance to nearest surface wvater 1 9 -1 24
Net precipitation 3 ] 18 18
Surface ercsion 1 ) 24
Surface permeadbility 0 ] 18
Rainfall intensity 2 s 16 24
subtocals 50 108
Subscore {100 T factor score subtotal/maximus score subtotal) 46
3. Flooding L 0 | t | 0 | 3
Subscore (100 3 factor score/d) -0
3. (xoundewater nigratics
Depeh &2 ground vatet 1 ] ] ' 24
Net gtecipitation 3 s 18 i 18
Soii permeabtlisy 3 ) 24 ' 24
Subsurface flove 0 . [} | 24
Dizect access to ground veter 0 . 0 % 24
suptotals 0 14
Subscote (100 x factor score Subtotal/maXimul $core sudbtotal) b4
€. EKighest athvay subscocre.
Snter the highest subscore valus fros A, D=1, -2 or 3~} above.
Pechvays Susscore  _ 46
V. WASTE MANAGEMENT PRACTIQE!
A. Aversge the three Subscores fof receptors, vaste charsctecistics, and pathways.
feceptors 64
. :::::"C:Aunntusu ]_gt:
Py 210 Gvided By 3 o 70

5. Asply fewise for vasie eentsinment from vaste sansgesent Practices

Gzoss Tetal Sesre R Yaste ‘anagesent Practices Psstet © r'mx Soote

70 z 1 -

e ———
dcoss “otal Scor

70

e s =




HAZARDOUS ASSESSMENT RATING FORM

Page 1 of 2
o OF SITT Non-destructive Test Lab
LOCATION Bldg. 3146 Otis ANG Base
DATE QF OPEOMATION OR cccamamsce  1955-70
ownER/OPEMATOR Ot 1s ANG Base
COMENTS /DESCAIPTION
$ITE MTED BY__ Uy, F, Diesl/A. Micheldind
L RECEPTCRS
Yactoe Maxisum
Rating Pactor Poseible
Razing Pactor {0-3) Muitiplier scote Score
A, Populazion within 1,000 feet of site 0 4 0 ’ 12
3. Distance 30 nearest well 2 10 20 30
C. _Land use/toning within ! wile tedius 2 3 6 l 9
D. Distance to reservation boundary _ 2 ¢ 12 18
T. Crivical envirorments within ! mile radjus of site 3 10 30 , 30
¥. Mater cuality of nearest surface vater bdodvy 1 [] 6 18
G. Ground vater use of uppermost aquifer 3 9 27 .27
5. Population served by surface vater smupply 18
niles Zownscrenp of site 0 [ 0
3. Population served by ground-water supply
vizmin ) miles Of site 3 [ ! B 18
subtotals 119 180
Receptors subscore (100 £ factor scors subtotal/saxisus score subtotal) __62__

L WASTE CHARACTERISTICS

Al

Select the factor sco: ' hased an the estimsted Quantity, the degtee of hazard, and the cor lidence level of
tte inforaation.

1. Waste quantity (§ » small, N = sedium, L * lacge) S
3. Comf.lence level (C o confiraed, $ * suspectad) ¢
3. Eazard tating (K » high, N » sedius, L » low) H

60

Pactoe Subscore A [(fram 20 to 0D Dased on factor score Batrix)

APPly persistence factas
Faczor Susecote A X Persistence Pactor ® Subscore B -

60 z 1 e 60

Apply physical stace sultiplier

Sudscere B X Physieal State Multipliec = Waste Charscteristies Subscore
60 ] 1 s __60




NDTL
Poge 2 02 2
R PATHWAYS
Factor Maxiaum
. . Racing Pactor Posaidle
Rating Factor {0-3) Multiplier Scoce Scare
A. 1f there i evidence of migration of hazardous contaminants, assign saximum factor subacore of 100 poincs

dizect evidence or 80 points for indirect evidence. 1If dicect evidence ex{sts then proceed t0 C. If no
svidence of indizect evidence axists, proceed to B,

Subacore N/A

fate the aigration potestial for 3 pocential pacthways: suzface water migration, flooding, and ground-vats:

nigration. Select tWe highest rating, and proceed to C.

1. Suzface vater aigratiom

Distance to nearest surface wvater 3 ) 24 24

Net precipization 3 (] 18 18

Surface erssion 1 . 8 | 24

SurZace perseadiliey 0 ¢ 0 18

Rainfall intensicy 2 L] 16 24

Subtotals 66 108

Subscore (100 X factor score subcotal /maximum score subtotal) 61

2. Plooding | T | o 1 5
Subscote (100 x factor score/d) I ¢ I

3. ound-water aigratios

Depeh o ground weter 1 ) l 8 | 24
Net orecipitation 3 § 18 ‘ 18
$o1l perseadilfey 3 0 24 | 24
Subsurface flowe 0 0 0 ' 24
Direct actess ™ ground vatet 0 » 0 { 24
suptotals o0 114
Subscore (100 x factor scote subtotal/maxisum score subtocal) i“__
C. Highest psthwvay smidscoce.
Zater the Rhighest subscote valus from A, B=1, $=1 ot 3=} adove.
Pathvays Subscore __61___
|IV. WASTE MANAGEMENT PRACTICES
A. Averaqe tde titee subscores for ceceptors, waste characseristics, and pathways.
' EEE.:::CE:"“““““ 136;?
rora_187 Givided ay 3 o 62
Geoss Total icoce
5. Apply fastoc for vaste containment from waste sanagesent practices
Gxose et e & W ! e P4 sonte
el $abce X Veste Manaqesent Practices Pactor 62u1 i . . =

- —————— e et e o e







FIREFIGHTING TRAINING AREA (1982)

FIREFIGHTING TRAINING AREA (1982)
NOTE CONCRETE PAD

METCALF A FDOY




e e

(2861) TTLAANV'1 ASVE

.

METCALF A F0DY







) e amg e s e GH G

10.

11.
12.
13.
14,

15.

16.

170

18.

19.

APPENDIX G
REFERENCES

Base Map, no title, 1" = 400' (updated to 1981)
Base Map, title "Otis Alr Force Base, Jan 1973", 1" = 400°
Real Estate Map, Otls Air Natlonal Guard Base, 1981

SPECIFIC SITES, Phase I Records Search, Annotation on 1967
Pocasset Quadrangle

Listing of Current Otis Federal Employees to be interviewed

Listing of Former Otis Federal Employees and Position Held
to be interviewed

Base Telephone Directory

Publication - "Air Installation Compatible Use Zone, Otils Air
Force Base, Mass. - AICUZ Sept 1980"

Report - "1976 Veterans Administration National Cemetery of
Bourne, Massachusetts" (10 pages, selected data on site, base
history, land use).

Water-Table Map of Cape Cod, Massachusetts, Cape Cod Canal
to the Bass River, May 23-27, 1976

"G" Well Water Quality Data
Drawing (print) of Sanitary Landfill Site 1" = 200°
Information on Base Sanitary Landfill (7 pages)

"Superfund" Site Reporting Notifilcation of Hazardous Waste
Site™, dtd 29 May 81.

"Notification of Hazardous Waste Activity", dtd 17 Sept 81
Abstract (1 page) "Dissolved Substances in Ground Water
Resulting from Infiltration of Treated Sewage," by Denis R.
LeBlanc, U.S. Geological Survey.

Aerial Photography (1 sheet) 10/22/51 DPL-2K-80

Aerial Photography (1 sheet) Uncontrolled Mosaic, Aerial
Photography 28 May 57

Aerial Photography (4 Obliques) titled "551st AEW&C Wing
29 Oct 59 135 mm 8000', Otis AFB".
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20.
21.
22.
23.
24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

Aerial Photography (1 sheet) DPL-2LL-29 dtd 10-6-70
Aerial Photography (1 sheet) 23/R 6 July 80

Map - Pocasset quadrangle, 1953

Map - Pocasset gquadrangle, 1967, Photorevised 1979

Map - Falmouth Quadrangle, 1972, Photorevised 1979

Map - (Quadrangle) Camp Edwards Special Map V 814S, Edition
2 - DMA, Data 1972, 1974

Map - (quadrangle) Camp Edwards Special Map Series V8145, )
Edition 1 - AMS, revised in 1949 by photoplanimetric methods
from aerial photography dated 1947

Map (has 2 sides) - Photo Map, Pocasset (Camp Edwards and
Vicinity), AMS VOl4A, aerial photography Jctober 1947; and
Pocasset quadrangel, complled in 1948 from aerial photography
Sept - Oct 1947.

Photo Map, Pocasset, AMS V 0l14A, aerial photography Oct 1947,
restricted edition. ’

L4
Print, Camp Edwards and Vicinity, dated May 12, 1949

Subsurface Discharge Permit Application - Otis Air National
Guard Base Wastewater Treatment Plant, Oct. 2, 1981.

Report - "Solls and Their Interpretations for Various Land

Uses - Camp Edwards", December 1980, with aerial Atlas }
Sheet No. 19 and No. 26 (by U. S. Department of Agriculture,

Soil Conservation Service)

Final Environmental Impact Statement, Wastewater Collection
and Treatment Facllitles, Falmouth, Massachusetts, August
1981; note pgs. 7-8.

Architect-Engineer's Report on Camp Edwards, June 4, 1941,
284 pgs.

Management for Site Investigations: The Preliminary Site
Assessment, Part A and Part B, Commonwealth of Massachusetts,
Executive Office of Environmental Affairs, Department of
Environmental Quality Englneering, Division of Hazardous
Waste, November 1980.

Groundwater & Groundwater Law 1n Massachusetts, 2nd Edition,

Commonwealth of Massachusetts, Water Resources Commission,
Division of Water Resources, 1979.
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36.

37.

38.

39.

40.

41.

Cape Cod Waste Water Renovation and Retrieval System, A
Study of Water Treatment and Conservation, Woods Hole
Oceanographic Institution, Woods Hole, Mass., August 1977
(Report on a spray irrigation project at Otis Air Force
Base, conducted under a grant from the U.S. Environmental
Protection Agency).

From U.S. Geological Survey, Water Resources Division,
Boston, Mass.; Chemical Quality of Ground Water on Cape Cod,
Massachusetts, 1979; Chemical Analysis of Groundwater,

Cape Cod, Massachusetts, 1978; Evaluation of Data
Avallabillity and Examples of Modeling for Groundwater
Management on Cape Cod, Mass., 1975; Groundwater Management -
Cape Cod, Martha's Vineyard and Nantucket, 1973; Water Table
Map of Cape Cod, 1977.

Water Quality Management Plan for Cape Cod, Draft Plan,
Final Plan (Volume 1 and Volume 2) 1978. (Comprehensive
plan for Water Quality Management prepared under Section 208
of P.L. 92-500 (The Clean Waters Act)). Cape Cod Planning &
Economic Development Commission, Barnstable, Massachusetts.

Sewage Plume in a Sand and Gravel Aquifer, Cape Cod,
Massachusetts, Denis R. LeBlanc, U.S. Geological Survey
Open File Report 82-274, 1982.

Moncevicz, Donald W., 1982, 102 Fighter Interceptor Wing/
Civil Engineering, Hazardous Waste Study and Inventory,
Otis ANG Base Internal Working Paper.

"J" Well Water Quality Data.
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